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(1),

THE PRINCIPAL GOAT OF EDUCATION IS TO CREATE MEN

0 WHO ARE CAPABLE'QF DOING THINGS, NOT SIMPLY

OZ REPEATING WHAT'GTHM (.;ENERATIONS HAVE DONE

MT,N W:0 ARE CREATIVE; INVENTIVE AND DISCOVERERS"
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1

REPORT OF1.THE PRIMARY MATHEMATICS WORKSHQP

SUMMARY .

This Workshop on Primary Mathematics is one of a series
planned by RECSAM* to develop solid professional bases for future
maths traininzcourses.:7-8tcause of time lagsholtraver between initial

plans and eventual course implementation, and in the interest of
insuring highest quality results,RECSAM plans to hold Similar
workshops on each course before it is given for the first

. In the interests of standardising these workshop reports,
the :reader will find the format and some of the pore generalised
content of this report similar to the earlier report on the Primary
Seienoe Workshop (P5/SCMS417). Sinde it was agreed at both workshops
that joint planning and careful integration of both courses was
necessary, this standardisation wi41 be helpful.

His Workshop report supplements the earlier work
'presented in the Development Plan (See Supporting Professional
DoCument-1) and reflects the uptoL-date judgement and opinion of
leading Primary Mathematics expetts from each of the SEAMEC member

countries and of outside consultants. It is considered'tb be.a
guide to RECSAM for its planning and.to the Director of the Primary

Maths Course to assist him in planning content, methods, and
schedule. The philosophy of the, Centre, corroborated by the members
of this Workshop Croupy provides that the CourseDirector; selected

;on the basis of his,qualifications for the job, should be given

wide latitude in howhe plans and conduots his course. In

patticular, since the availability of certain needed specialists,.'

e.g. content, evaluation, educational psychology, etc. is often

unpredictable at an early date, the Course Director should not be

held to a rigid schedule but should be given maximum flexibility

in the final programming Of the course.
-.

It is RECSAM'. responsibility, on the,other hand, to
'ensure that the principles of operation of the Centre, as embodied

in i9 Development Plan, are taken into account in all such course .

planning. For example, three key factors in such courses are:

4 .(1) ,Wherf professionals from outside the region must
be' brought in-to-conduct new courses, ,regional
experts shoulebe assigned as cou terParts to
work cloy with them, with the ultimate intent
of making,the transition to Regionally conducted

. l
programmes . . I

-----_---- w ____----__-------------

* A brief description of RECSAM is included in Appendix F for

new readers.

8
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(2) Participants at each course will be expected'
to take definitive action relative to national
maths programmes. when they return to 'their .home
countries. They should, in effect, amplify
the Centre's activities' through" well planned
national activities (courses, seminarsl-lecturts-',
workshops, etc:), thus accomplishing the
"multiplier effect" principle noted in the
Devplopment Plan. providion has been made-for
this part of the effort by the establishment
of Rationed Co-ordinating Committees in each
meMber country. These comhittees will be A
responsible for recommending selection of
participants, for modifications of courses based
on feedback And evaluatiovinformation from
participants, and for plans for subsequent-)"
national efforts.

(3) The critical problem of teacher/student
communicationtand'its consequent effect on

Ai)
teaching efftctiveness is also being given
considerable attenti'on..This problem is present'
because very few course instructors have eiperiehce
in teaching in all o; even Lin a few' of the ,SEAMEC
Member countries. Dil"ferent national development
policies and objcctives, cultures, and educational
systems; different terminology, even for such
simple things as grade levels; and different
student English- language capability means that
each new instructor is faced With an extremely
complex communications problems. Evidence to
date on sfiort courses and seminars held at RECSAM
indicates Iliat an orientation guide.on such
problems is needed for futurp .Centre ,instructors,
in addition to the professional guides develp.ped"
through the workshops. Action is underway at
RECSAPPto develop such'a guide" In addition,
are being worked' out with the Regional Englidh
liankuage Centre/in Sirigapore to deal specificallyP
with the Languige Capability Problem. \

9
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(4) Close coordination with other *courses where
feasible 'In this case as already )toted in

close integration of primary, maths and science

cf. was recommended in .the Development Plan and
strongly backed by members of this Workshop.
Details on hoh7 this integratienwill.be planned
are described eubsequentlY.

RECSAM extends its apprec4tion to all the SEAMEC
country deleg'ates and other tal,ented-pArticipants for making this
Workshop a success. In particular,Dr. Geoffrey MatheWs,
Organiser, Nuffield Junior=Mathematies Project, U.K. and Dr. Howard
F. Foncannon of the American Association for AVanaemont of Science,
Washington D.C. contributed significiently.
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The professional training programme and each',specific,
course of RECSAM, directed at training key teacher-leaders in 4'3

science and mathematics in the Elementary and Secondary Schools
of the SEAMEC countries was developed (beginning-in July, 1..p79)

through the foll6Wing steps:

-C

_(1)_ formation of a Scientific Task Force compris'ed:
of key science/maths experts, 6ne*from each
member country.

(2) a series of seminars; generally of about three
or four days duration, held-in each SEAMEC

Member Country in the summer of 1967. These

seminars.hadthe primary objective of
identifying-National biology, chemistry,
elementary science, physics and mathematics
education problems and, needs ,that could best

be solved on a regional basis. Since over
five hundred partipipants took part in the ..-.

six seminars held,, results are believed to
truly. represent the'needs of the countries

as then existed.
a

(3) a subsequent Regtonai.Seminar ayt RECSAM in

Penang, .where subject area speciliStS(5
from each c y) Net to outline-a preliminary
plan of tr inin and research activities for
the Centre.

subsequent Task Force Meetings to refine and
amplify the projects recommended, and to
propose priorities. p

('
final review, modification and abstracting of
the projects (some similar ones were consolidated)
by jp:CSAM to insure a common framework of
reference, to determine budgets, and to insure
that the operating principles of the Centre were
met in all projects. 4 .

(6)/ each project was then incorporated into the Centre
Development Plan*and is desPribed in detail therein.
Verbatim reprints'Of, the abstra8ts of Primary Math
Course TCM l' and Primary Math Re earch 'Project
RCM-1 which will eventual ide in uts to the

former follows:, , o
* Part I of the Development Plan.,containsa one page standardised

abstract of each Project. Part II ofAhe.Develepment Plan-contained,
the detailed. project plan asAinally developed. A copy of the latter

is included as Supporting PAf&ssional Document 1.

11
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ORIGINAL PROJECT PROPCSAL ABSTRACT _(from DevlOment'Plan)

I. CODE AND _TITLE:

TCM-1 Mode'rn MathtmaticS Teaching Ind Evaluation for
.

Primary Schools'..,

DEVELOPED ON THE BAS US OF 'PROPOSAL:

MT-1

III. 'OBJECTIVES ANBENEFITSr

A course designed to train fdr each of the member
countries a cadre of perbons qualified in modern primary,
school mathematies methods and content who can s,rve as
leaders in the introduction of new curriculg to t eir
countries' schools.

IV. DESCRIPTION:,

Under the guidance of one or two:consultantteachers,
the participants will analyse existing modern primary -

mayhematics programmes, discuts and evaluate the long
t m content needs of theregion;'including timing-
introdUotion of new elements; study anti practise modern,
teaching methods, and study and practice appropriate
evanation mechanisms.

V. PARTICIPANTS:

Four torbix key lecturers in elementary methematics
or other superviscrsand leaders in elementary mathematics
programmes Yrom,each counfryl who will be in,positions to
play leading, roles in the development and implementation
of modern mathematics curricula for the primary.schools of
their countries.

ri

VI. DURATIOI'7 AID PHASING:

A six month course,, offered 'annually as needed by the
region, with modification of later cycles as required by,
experience.'

X

A month of precourse ph4'eparatiOn and a period of
postcourie evaluation is needed. It,possible some

-coordination with course TCE-1 would benefit both groupS.
It would alSbe preferable to have participants in TCM -1
and TCM-2 together for at least two weeks in order to
give them an indication of the articulation between
.Primary and Secondary Mathematics.

12
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ORIGINAL PROJECT PROPbSAL ABSTRACT (from Development Plan)

4.

155/5pm/18.

,

I. CODE AND TITDE:

RCM1 Curriculum and Evaluation Reswch Prioary
t Me!thematics.

II DEVELOPED ON THE BASIS OF PROPOSAL:

r .
.

III: `OBJECTIVES AND BENEFITS:
M .

..

This group will make studies of moaerh mathematics

..-
curricula for 'elementary schsAls and Iecommend

,
to

pa icipating countries met776-ds of instruction and content
appropriate to the needs of the primary SdhOols' of the
region. They will also stress the interrelationships among
.thearious element's of-mathematics-and with science 'and
.other subjects (e.g. English, psychology)

IV DESCRIPTION:

In nerpl.sssionsl. thd participants will study
-syllab, and teaching methods;based on research donp in Other

. 'parts of.the world;: 1411 deLgfl investigatiori on the Validity
o ne methods In this region,'"develop prototype teaching
units and curicula for testing in their own countries, and
make suggesti ions for the member countries in tlite'trial use
of thee'unifs. 2-Emphasis will "le on modern amd practical
topigs and methods.

, .

PARTICIPANTS: ,L,
.

,

.

Two participants, from each country 1,;ith.a knowledge -

of modei; mathematics and experience in teachiwwith an
experienced oonsultant for Initialstages.

VI. DUR(TION.AND SEASINCt:.

An iilitial_pericd, 610six months in the Contra) which
work is.based on resoarch'already'done in regional countries;
an interim, period for trial and modification, in the home

.
A countripc, followed by one or two additional gror,p research

, wfitingom'provement periods at the Centre., Coordination
' with RCE-1 will be maintained.

13 ''*
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The objectives of this workshop were:

A

to invite a panel. of experts, including at least,
one primary maths expert from each SEAMFC country,
plus outside consultant:., as available, t6
review the basic plan for Primary Maths course
"_CM -1 ( abstracted in the previous section)
from the standpoint of appropriateness, timeliness
and professional adequacy.

, (2) to airiplify, and expand tRe descriptions of the
course (content, mei4odology of teaching and
instructional aids) that were previously developed
by the Regional Matht:Task Force to the point
where a document could be provided that would
Serve as a detailed guide to the future Course
Director.

(3) to discuss any other points or problems relevant
to the success of the programme and recommend
specific courses of action. In particular to
discuss theitterrelationships of this course with
the Primary Science Course TCE-1 and plan
coordinated effort.

The professional-documents resulting from this workshop
cession name.ly those items believed of most help to RFC-SAM in its
initial planning for the Course and tOthe Coarse Director lave
been included in the body of thisreport, immediately following.
The administi.ative deteils Of the Workshop and Its Proceedings,
necessary to a complete understanding of the overall results, are
included in the appendices. It is hoped that both the professional
pOortion and the procteedingc can serve as guides for future RECSAM
workshops. Readers are invAe&to submit constructive suggestions
fonoimprovement' of both parts of the report directly to the Project
Office in Penang.

-The fallowing section, 6ntitled "Major Results and
Recommendati.ons",loverc thc.professional and budgetary suggestions
of the workshop, Its format is similar to the original document
on the course TCM-1 (Page ' 5 ) but is considerably amplified.

.A . 0

Aft
A

4 1

G
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MAJOR 'RESULTS AND RMOMMENDATI0i4S

INTRODUCTION

The STAMEC Re:';ioral Centre for Education in.Scierce and
Mathemati-sz(:ITCSAM) held a planning workshop on the teaching of
Primary M;:thematies in Penang, - June 30 - July 3, 1969.

The R7CCAM Prcramme'Co-ordinator welcomed member country
-Participants and consultants at the 'opqninc session*. 'He outlined4
the objccfivcs of the workshop and the background informationlrelevant

vto thl,prepes5.d Primary Maths Ccdrse TCM-1 pdern Mathematics Teaching
. irdEvaluatien for Primary Schoch, scheduled for early 1971. He '
also reviewed certain recommendations from the recently completed
Prir7T.ry 'vlorkshcp (see report P5/SCMS/17) held in Manila,
Pi ilippi nos, 1.0tails w4cia shduld be considered. He then invited.
Y.r,.Chin Pin Sen.-: Chairman, RECSAM Stqirinc Committeodtc
address the meetincrand.to chair the. first plenary session. Mr.
Chin and Mr. C. Ganasthngam then alternately chaireethe plenary
sessions,' The initial session outlined, workshop objectives and
invited delo;ates'from membef countriestp'report on Mathg-projects
and other curriculum development reforms in their own countries.
These reports are included as Supporting Professional Document No.
A - 2.

The specific work sessions were condticted in two separate
groups' to develop guidelines as to philosophy' of approach, basic
principles, the overall procramme, including content and timing and
other requirements. Discuss -ion items and participants were:

1. Scope of content of course
2. Methods
3. Material theCmies

. Learninr. theories
5. Evaluation

)Group I 1 ,

) ?.r. Ea arin Shallisudin

)Mr. Se Ekriyagala
)Mr. Vanniasingham
)Mr, Tan-Bong Theam
)Mr. L.M. Fredericks
)Mr. Wong fide Sing
)Mr. Hikmat .

"Mr. C. Ganasalingam

6, Adaptation techniques )Group II"
7. Teacher Training techniques )Mr. E. Abracia
8, Problems of Innovation )Mrs. Chaweewan Mahatap
9. 'Timo duration' )Dr. Ngdyen Kuy-Bong
10. FinanCial consideration )Mr. Chin PineSeng
11. Staffing ')Mr. Nasir Zain

)Mr. H. Foncannon

The following paces present the detailed course plan
and related reoommendations'as derived via the Workshop.

To make it simple for the reader, the format of the
revised course is identical4to.t.he original abstract of TCM-1
as presented 'previously.

* A list of participants is 'included in Appendix B

1.5
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DESCRIPTION OF THE PRIMARY MATHEMATICS TRAINING SOURSE
AS PRCIP ED BY WORKSHOP

Li. CODE AND TP]IE:

TCM-a Modern Mathematics Teaching and Evaluation
for primary Schools.

II. DEVELOPED ON THE BASIS OF PROPOSAL:
..

. .

MT-1 Teaching of New Mathemtics (Primary Level)
refer Supporting professional Dodument - 1

(P5/SCMS/TF/3) -

'III. AIMS AND OBJECTIVES:

To improve partibipants1 understanding of the "new"
content and the "new" approach 'to teaching primary

mathematics, with special emphasis on the continuity
of mathematics through the study of its structure
and theme.

. To make it possiole for participants to examine
carefully numerous new philosophical, pedagogical

and.methodological.approaches including the nature
of'and the content in each of them; and to have
some practice in efforts to adapt approaches and
content to 'the conditions in their own countries
as a basis for teing qualified to help in making
decisions as to *hat member countries would adopt,
and to provide leadership in projects for the
,improvement of mathematics education.

To train key personnel from member countries in
the content and teaching of new mathematics at
ithe primary levell,so that on their return tG their
respective countries" they can efficiently organise
suitable national programmes.

IV. DESCRIPTION OF THE COURSE:

A.' Orientation'

The committee agreed that at the beginning of
the ,course.an orientation programme should be organised.
Topics for, consideration should include among other
things the following:

/

. Familllarisation with 1 c condations8

. Participants to give a brief, outline of the
system of education in their awn countries,.
,with,Speci4 reference Mathematics along with
'sample materials,-

16
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B. ,Mathematics Curriculum Content - Methodology
and Psychological Implications

A greater percentage cf time should be devoted
.to practical work. This practical work should
be supplemented with lectures'and seminars:

. It is recommended that the course director
should ensure that the participants of TCM-1
should be made fully acquainted With the
primary maths programme's inand outside the
SEAHESregion.

C. Teacher Training Techniques

1 - Basic Principles

: The elementary teacher is expecte/to teach
all subjects in one class, especially in

, the lower elementary grades.

In-service education (or continuing ,

education) is equally important as,
pre-service education.

In-service programmes should be part of
regular programmes of teacher training
institutions.

. All teachers are expected to .Participate
in regular in-service education.

. Continuing supplementary materials are
to be provided by educational authorities
to teachers as One aspect'of continuing
'teacher educatiOn.

. Educational research should ba part of
activities of teacher training institutions.

Encouragement of frequent, informal meetings of.,
teachers.
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2 Suggested items to be incorporated in the
,RECSAM course.

Each participant is 'requested to brihg
with them information on pre and inservice
elementary teacher training in maths in
hiw own country.

.

Participants should be given early
information of the date of the course by
their Ministr of Edimation in order
to get prep ed.

. Use of TV i the teaching of Math.,

especially o orientate teachers,
be included ho course.

t, Study of the latest trends in teaching
modern maths from various countries in
-the world.

. Guidelines. on-hew tb conduct inservice
courses at ndtional,and subnational levels.

Ways and means of, getting teachers'
evaluation on inserItice programmes.

Continuing, corpmunications with local
teachers conducting new programs in schools.

5 Implementation and'Tycher T :fining:

This as pect of the course-will be devoted
to the problems of the implementation of new
curricula and the azsociated problems of 'pre
and inservice teacher training.

Implementation problems which will be
considered are:;

. t

Estlblishment of a receptive climate for
A the introduction 'of curricula change at

the national and subnational leVels.

.1' Consideration of the rate at which-cArricular
change can or'shoUld be introduced.

The problems of pre and in- =service teacher
education, and the differences between
the 'two. a 5

1 8
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Teacher training issues which will
be considered are:

. Evaluation of pre and inservice training
in primary maths teaching that'have=been

- "carried on in the participating countries.

. Formulation of statements oi'what is
desired intoday's primary maths program
in terms of professional training of
teachers.

Study and critique of available reports on
success and failures, of inserive training
activities in thd different countries as
the national, regional school district_and
school level.

. Formulation of imPlementable plans Tor,
pre and in service training that may be
used in the participant countries.

The totality of the above experience
should be primarily geared to finding
solutions to the recognised problems of
4,the pre and inservice training of teachers
for, primary maths teaching, such as:

. Inadequate content background in science.

. Ignorance of modern teaching methods.

. Financial difficulties of teachers which
prevents them from further training.

. Difficulties facing teachers who must try
to siudy nd teadh at the same time.

. An instrument to evaluate teacher's is
'necessary.

. Inability to implvise equipment and
materials.

. Inadequacy 4f the inservice training
opportunities afforded to teachers.

. "Nan availability of curriculum materials
that reflect the more acceptable
approaches to mathematics teaching.

. Fears of mathematics among teachers.
/2 a
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, Consideration of the techniques and major
problems agsociaied with curriculum innovation
and provision for development, review, and
evaluwEIon of Sampl.e lesschs develdped by
par;icipants. This course shodld bo'as much as
poalblg be .carried 'out by partiipants either
in laboratory ,or workshop . included will bb
discussions of, and prathcal work .n:

The philosophical basis for content
selection an:I.:style of approdch.

. The techniques for the preparation of
written. materials for teachers and/or:
students.

ITho devolopmentof auxiliary material's,
such as -apparatus and visual, or audio.
aids, games and simulations.

. The implementation of currkulum, and
,

the chances .required, includinc '

necessity/Tor appropriately trained,
teachers familiar With the philosophy
and approach of the, nom materials.

.

.. The problems presented by the opposition
chanL:o ^enerally offered by .-

'traditionally oriented teachers;

he fact that to be successful
innovation requirdd the sympathy and
support of administrators, lep,islators,
and of the public.

. The influence that the introduction'of
innovating techniques-and materials in
the teachinc of mathematics-and science

jhas on the teaching of, other subjects.
.1

.l.The.applicati,n of educational researCh
psychOlorical and social

aspects to .curriculum innovation.)

20
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E. 'Special Issues.

I57/scmslia

Before coming forITCM-1 (course-one) participants
should study the exi.,t,n, mathematics curriculuth in
their respective coulPifi so that they wouid be
better equipped to raise special issues relating totheir own countries,j-

F. Evaluation Techniques

Evaluation techniques, both classroom and
curricillumshould be dealt with. In'addition, as a
practical example, the participants should make an
_evaluation of TCM-1 (course one). It is suggested
that the questionnaire for this evpliiption be
dev.r.loped in workshop sessions. ,

G. It is recommended that RECSAM prodUce a handbook
oiltICM-1 (course one) for distribution to member
countries and others interested. :This handbook could
also serve as a, means of encouraging Constructive
.criticism and upgrading futurecourses.

V. 'PARTICIPANTS:.

Four to six 1-ctures in elementary maths, or otiltrwaders in elementary maths programmes from each county'who'will be in positions to play Iding roles in the
development and implementation of modern mathematics
curricula for primary schools of their countries.

Participants ifrom the member countries should havethe following qualifications:

Proficiency in English.

Teaching expe rience- of normally 5 years or sacra.-

. Knowledge of at least Secondary Mathematics.

VI. TIME DURATIOK AND STAFF:

It has beeri agreed that the Suggestion made by the
Primary Science Workshop for a 4- month. course iS.accptahle.

For each course-(Primary Maths, and Primary, Science),
there s a need for:

1 course director (be appointed by October 1969)

1 associate director from the region (be appointeda
by October, 1969)

a

*a*

\41i.,v
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2 fulltime instructors fry the recioh and )

8 parttime consultants, cr resurce'people?.

These consultants and resource people will be
available en short visits and their work will be devoted
to special topics.

P5riCkS/18

A

Full time instructors will be selected from member
countries with a view tc offering them possible'
permanent Centre appointments in the future in
accydance with4thc Centre's philosophy of recruitment.

VII FIrAnCIAI CONSIDERATIONS:

(i) for R7CSAK participants:

Air travel from capitals cities to
member countries to RECSAff:

18 x X160 !72880

Stipend fOr 18 weeks '1=
'2,5 week x 18 8100 010,980

_ .

(ii) Staffing

4 3 fulltime inStructors'from
. the region

A.
CinclekdiAs Lssociato,Dtrector)
travel 3 x S160 480
per dicja 2,10 days .

a

;'16/Day . %1536
...4.4 honoraria ,$900 x 3 i 2700 '=4,716

../

(iii) Other, operational expenses

Purchase of developed
materials-

. Purchase 'of b&oks
. --iOcal transPorttion

Support Services -,boratorY
technician ,

., 300'r
Purchase of supplies 300

(iv) Continflencies '; , 1000

1000
500
300

2,400

19,696 .

. .
:.... ... ..---

s will be* It is expected that, some of the 'costs'for consult
bet by US/AID, and UK/CREDO, etc.

22
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THIRD TASK FORCE MEETING

P5/SCMS/18 :

FINAL PROJECT PROPOSALS IN -MATHEMATICS

c for

THE REFINED DEVELOPMENT PLAN

of

THE SEAMEC REGIONAL CENTRE

for

.EDUCATION IN SCIENCE AND MATHEMATICS

Prof. Dang Ding Ang
: (Vietnam)

Dr. Ruth H.K. Wong
(Malaysia)

Dr. Geoffrey Matthews
(United Kingdom)

an Kai Yau
(Singapore)

Mr. Lim Ewe Ji
(Malaysia)

GROUP MEMBERS

(Chairman)

(Consultant) ;

(amsultant)

(Support Member)

(Rapporiuer)

Project Office,
SEAMEC Interim Office,
c/o Malayan Teachers' College,
Penang, Malaysia.

4

Task Force-Member

Faculty'of EducationAiro
University of Malaya.
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Mathslproject.
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Malayan Teachers'
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SUPPORTING PROFESSIONAL DOCUMENT 1 (cont'd)

THIRD TASK FORCE MEETING'..

REPORT OF THE MATHEMATICS SUBJECT AREA, GROUP

Discipline: Mathemdtics'

Members: 1. Prof. Dang Dinh Ang (Chairman)
(Vietnam)

2. Prof, Ruth Wong: (ConSltant)
(Malaysia)

3. Dr. GeOffrey Matthews (Consultant)
(U.K.)

4. Mr. Lim Ewe Jin, (Itapporteur)
(Malaysia)

5.,01r. Chan Kai Yau
'(Singapore)

Introduction:

Bdfore going into the details of its recommendations
the Mathematics Group felt that it was important go Stress t
following principles which'should be borne in mind-a4 every st
of planning and workingof the Regional Centre especially the
planning stage. .

While there is or mour'all around us for,changeja
calmour which perhaps isth most loudly heard, in our present
meetings) the maths group elt that 'there should not be change
foxy change's sake. Howe r, shen we dO recommend a change it
should be done with a cle.ar knowledge and understanding of our
countries' needs, objectives and priorities. Furthermore'
these needs, -etc. should'be evaluated before the,details of our
courses andxprojects are finalised. Towards this goal, perhaps
theiRegional Centre could run a.preliminary course on .eValaation-
whoSe participants could return to thddr 'mil countries and evaluate"
in turn the needs etc. and existing programmes and eventually
materials piOduced by the Centre.

The maths group also felt 'very strongly that there
should be provision for the evaluation of the following in member
countries when the Regional Centre is inoperation:.

(a) the effectiven)ess and success of courses and
projects rUnby the Regional Centre.

(b) the extent to whic.h objectives,of member
countries are being achievdd through courses
and projects prOvided by'the Regional Centre.

2 6
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SUPPORTING PROI.AOSIONAL DOCUMENT - 1 Iconttd)

Vinally, the greatest obstacle to the success.o our
Regional Centre May'perhaps be the top-level policy makers
member countries. To surmount this it was proposed that a
conversion or "winning-over" cruse* be directed at these eo le.
To this end it is imperative that A seminar be arranged kcir p
leirel'Poli.4-thiieis In maths and scihce education, head tep. ers
and senior teachers.'

The following pages co ntain our amended version of
P5/SCS/TF/3.

I

f

. , 27
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SuPt,ORTING:PROASIONAL DOCUMENT- Ocont'd

(P5/SCMS/TF/3 l'evised)

SUMMARY OF MATHEMATICS PROJECTS FOR/THE REGIONAL CENTRE

0 1

P5/SCMS/18

The refined -mathematiCs pbojects proposed for the
Development Plan of the Regicianl Centre include the following.

T. Master Phasing Plan for Mathematical Projecis.

II. Training Projects

M.T.1 TeSching of New Mathematics (Primary Leyel)._

M.T.2 Teaching of New Mathematics (Secondary Level)

III. - Research, Development and Evaluation Projpete

PM.R.1 Curriculum Research and Progi.amme Evaluation
(Pritary MathematiC0

M.R, 2 Curriculum Research and.Programme Evaluation
(Secondary Mathematics)

IV: The'appointmant of the He of the Mathematics
.Department who is to supervime training and research.

28
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SUPPORTING PROFESSIONAL DOCUMENT 1 (contid)

(P5/SCMS/tFt'Falsed)
- WW.SEEST F

'froJECTS

P5/SCMS/18

WRITING OUT RmanmEles

FUNCTIONAL: DIVISION: TRAINipG

- (a) CODE.DESIGNATION AND NUMBER:,
N

M.T.1 Please refer to page 11 of Mathematics Report in
P5/SCMS/9.'

(b) sTITLE:

Teaching ofeew Mathematics (Primary Level)

(c) AIMS AND OBJECTIVES: 4

improve participants understanding of the "new".
content and the "new" approach to teaching "primary",
mathematics, with special emphasis on the.continuity
of mathematics through the-study of its structure and
theme.

-,2. develop practical ideas for implementing "new maths"
A "in rimary,schdols of participating Countries.

- TTaining of Key personnel from member countries in
the content and teachingof new mathematics at the
primary. level. After the course the participants
are expected to go back to' their Nspective countries

- I and organise similar courses for other teachers in
their countries.

(d) DESCRIPTION OF PROJECT/COURSE:.

TOLabove 'should aim at providing the participants with
Ildth the theoretical and practical knowledge in the modern
content and method of Primary School Mathematics.' The
experiences gained_in.the following programmes and methodt
of teaching must be fully Utilised:

, I. 1. The.Nuffield Project
2. Minnesota School Mathematics & Science Project-
3. Use Of didactic materials such at Cuisenaire,Rods,
___Dianes.ana Sterns apparatut etc.
4. Approaches to Maths, such as discovery:

.

"II: To encourage discussion of the."new" content and approach
among 'participants, especially concerning the value of
participating countries and the, way of adapting it to
them. e

,

4

30.
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SUPPORTING PROFESSIONAL DOCUMNT - 1 (cont'd)

PS/Semi/18`-
,14

(e) DETAILS O.F170JECT/COURSE

( CONTENT' "
1. Aaterial of the projects mentioned above to be

studied c itically against the needs of countries
concerned.

2. Some education in the foundations of mathematics -1
including perhaps some idea-of the eelationship of
set theory and numbers.

3. Seminars on the value of the above material.

4. Practical experience

(ii) DURATION _

3 months at 30 Hours a week - times a year - including
workshops, seminars and practical work.

(iii) SPECIAL COSTS

Please bee programme T.1 for detai:ls.
U.S.S54,800/- per year.
Food, lodgings& laundry costs should be altered from
U.S.S2',700 to U.S.S100 x 3 x 75 = 622,500.

(iv) PHASING

1st 6
i

lonths of first year -- Planning
next 6 --.2 COUASseS

:,From Second year onwards, the first-3 months of
each year will be spent in planning and selection of
participants and the "next 9 months will'be used for
3 courses each year,

(v) BENEFITS
, t

1. Myths content and methods of 'teaching can be
gradually and smoothly moderniied in the - whole
region. '

2. Eventually there would be..greiterunfformity in
Mathematics 'instruction in the whole region.

3. Come-ft-training-will lead to,more'i-egional
co-operation in research in the "field:

31
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(--"\

SUPPORTING PROFESSIONAL DOCUMENT (conf'4.)

(f) SPECIAL INSTRUCTIONAL /COURSE MATERIALS AND EQUIPMENT NEEDED: "
-.

()' INSTRUCTIONAL/COURSEMATERIALS

Books'and other ) For.cost--please see
learning materials , ) programme MT.135/SCMSh

kW EQUIPMENT

A film projector )

Films ) For cost please see

Structural & other )program
4

me MT.l

apparatus for teacting )
P5/SCMS/9

mathematics
)

(g) PARTICIPANTS:

(i) QUALIFICATIONS

Promising teachers and lecturers, who hiVe'at least
secondary school'maths and have taught mathematics
for 5 years and can be expected to go back toAheir
countries and conduct similar courses to their
own teachers.

-Proficiendy in English LaliguAge.
0

0.i) -NUMBER

30 students per class.

(WPROFESSIONAL STAFF.:
-

Two lecturerswith experience in the teaching.of new
'mathematics At Primary Level one short term and
the other long term.

(i) SUPPORTING SERVICES ARB C6ORDINATION WITH OTHER-FUNCTIONAL,

(i) SUPPORTING'SERVICES

a) Administration Typing )

Office boy
Clerk T ypist ) Ctuld be Used for/

) M .T.2 as well. .

(b) .Technical or
Laboratory Personnel )

Workshop Assistant
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SUPPORTING PROtESSIONAL DOCUMENT I (cont'd)
-;;

175/SOMS i8

(iik_COORDINATION

Regional Dirpotor for Mathematics working under
the Chief Regional Director will be responsible
for organising and coordinating all the
mathematics programmes-in.Training, Research,
Special Services and Information. He should
also coordinate the research and training
progr mmes at national-levels.

(j) PLAN FOR EVALUAT

After returning prom the regional centre.:participants
will participate,in the conduct_of similar training
in their own countries ands-the carrying out of
individual research programmes at national level.
They will also submit periodic'reports of evaluation
to the regional centre foi comparison and for further
improving the programmes at the regional centre and
in the member countries.

33
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SUPPORTING PROFESSI9NAL'DOGUMENT 1 (conted)

(P5/SOMS/TF/3 revised)

WORKSHEET FOR WRITING OUT REFINEMENTS
PROJECT/COURSES

FUNCTIONAL DIVISION: TRAINING

(a) CODE DESIGNATION AND NUMBER:

MT-2N Please refer to,page 12 of Mathematics Report
in P5SCMS/9.

(b).' TITLE: '

Teaching of New Mathematics (Secondary Level)

(c) AIMS AND OBJECTIVES:

1. To improve participants uhderstandineof the "new"
content and the "new" approach to teaching
"secondary" mathematics, with special emphasis on
the continuity of mathematics through the study of
its structure and theme.

.r

2. To develop practical ideas for implementing "new
maths"- in primary schools of participating
countri a;

3. Traini
the con
the pri
pan's a
countri
teacher

of Key personnel from member countries in
ent". and teaching of new mathematicsat 1
ry level. After the course the partici
e expected to go back tO their respective
s and organise similar courses for other
in.their own countries.

(d) DESCRIPTION 0 PROJECT/COURSE:

The course
with both The
cont exit and*

experienoes'g
of teachimg m

1. The Sch
2.The Ill
. The S'ou

4. The Sco
5. The Mid

$'

should aim at providing the participants
retical and prabtical knowledge in the modern
thod of Primary School Mathematics. The
ned in the following programmes and methods
t be fully utilised:

of Mathematics Study Group (S.M.S.G.)
nois Experimental Programme
hampton Mathematics Projects'
tish Mathematics Project
ands', Mathematics Project etc.

3 4
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P5 /SCMS /18 .

SUPPORTING PROFESSIONAL DOCUMMT - 1 (contld)

(e) DETAILS OF PROJECT /COURSE:

'(i) CONTENT

1. Materials of the projects mentioned above tobe
studied critically against the needs of countries
concerned.

cy

.

2. The integration of claSSical mathematics' into
moddrn mathematics.

. 3. Seminars on the value of the above material.

4. Practical experience.

DURATIO14

. 3 months at 30 hours a week.

(iii) SPECIAL COSTS

US$54,800 per year.

(iv) PHASING

1st 6 montfis of first year - - Planning
next 6 2 courses
From Second Year onwards the first 3 months of
each year will be spent in planning and selection
of participants and 'the next 9 months will be
used'for 3 courses each year.

(v) BENEFITS

1. Maths content and methods of teaching can be
gradually and smopthly modernised in the whole
region.

2. Eventually there would be greater uniformity in
Mathematics instruction in the whole_ region.

3. Common training will lead to more regional
co-operation in research in the field.

(f) SPECIAL INSTRUCTIONAL /COURSE MATERIALS AND EQUIPMENT NEEDED:

(i) IESTRUCTIONAL/COURSE MATERIALS

Books )For oost please see
and othe\learning materials )Programme MT.2 P5/SCMS/9.

(ii) EQUIPMENT

A film brojector.
Films

For cost please-see
% Programme MT.2 P5/SCMS/9.

Structural & other apparatus )

)for teaching mathematics

35
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PARTICIPANTS:

(i) QUALIFICATIONS

Pvo-4.oing teachers and lecturers who have at
least a first'degree_in maths and have been expoSed to
modern maths and can be expected to gd back to their
countries and conduct similar courses to their own
teachers.

Proficiency in Enplish Language.

t. A

*

P5/SCMS/18

(ii) NUMBER

30.students per class.

(h) PROFESSIONAL STAFF:

Two lecturers with experience in the teaching"of New
Mathematics and familiar with secondary school mathematics, of
whom one should be'a long, term lectufer and the other a short
term lecturer. These persons may be drawn from school
supervisors, lecturers in teacher training,colleges and univer-
sity professors.

(i) _SUPPORTING SERVICES AND CO-OROINATION WITg-OTHER FUNCTIONAL
DIVISIONS:

(j)

evl

(i) SUPPCRTZNn 5-23RVICE8'

(a) Ac6iin7ctrative Typing
Of lice boy

(b)

Cle,k/rypist

Tc'Inf.cal or Laboratory
Personnel-Werkshop
Assistant

(ii) CO- ORDINATION

Could be, uspd

for
M.T.1 as well.

a

.
. ,

Regional Director for Mathematics workiani Under the'
Chief Regional Director will be remonsible.fororganiz-

. ing and co-ordinating all the, mathematics programmes in
Training, Research, Special Services and Itiformation.,
He should alsb co-ordinate theresearch and training 044

. .
prograMmes at national levels. .' \

\

PLANS FOR EVALUATION:
. .

--

. After returning from the regional centre participants will
participate in the conduCt of similar training,in.fheir own:
countries and then carrying out of individual'iesearch pro- -: \
,grammes at national leve1. They will also submit.periodic reports.
of-evaluation to the regional.ceritre for comparison apd for. ,

further improxlng the programmes. at the regional centre and in '
.the member countries.

'A A36
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WORKSHEET FOR WRITING OUT REFINEMENTS
PROJECTS/COURSES

FUNCTIONAL DIVISION: RESEARCI DEVELOPMENT AND,EVALUATION

(a) CODE DESIGNATION AND NUMBER:

M.R.1

(b) TITLE:

Curriculum Research and Programme Evaluation
(Primary Mathematics)

(c) AIMS AND OBJECTIVES:

(1) Comparative studyof mathematics syllabuses and
methods of teaching,

(2) Trying out experimental syllabuses and new methods
ofinsttmotion,

(3) Makingeuirtable recommendations on (1) and (2).
4

(d) DESCRIPTION OF PROJECT

(1) Participants' to take'part.in workshop sessions to
collected syllabuses and to sample the

-).
teaching methods.

(2) Participahts to draw up prototype syllabuses for
experiments.

(3 Participants to oonduct experiments §eparately in
their own countries.

\

(4) Participants to 'evalute these experiments as
"naoessary'and report to the Researph Director for
Mathematics at regular intervals.

(5) Participants will help-in'the writing of prototype texts.

(e) DETAILS OF PROJECT/COURSE:

(0 CONTENT

(1) Emphasis on modern mathematics.

(2) Emphasis on practical mathematics:

(ii) DURATION

6 months followed by 2 hours of individual experiments
and then another 6, months of mirk together.

(iii) SPECIAL COSTS .

U.S. 20,000/..
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(iv)' PHASING

4, Planning 6 months (1st year) in homer'-counti*-
team work -b months (1st year)

, in Regional Centre
experiments 2 y6is in`home 9ountry
team work 0 months (end of 3rd Yr ) Centre
texts writing ,2 'ears (4th & 5th) home country

(v) BENEFITS I. ,

Prototype sy llhbuse's and textbooks and us eful and acceptable
to all particepating countries.

,

(f) SPECIAL ilisTRuciaJWILlu] MATHEMATICS AND EgagrENT NEEDED
(i) INSTRUCTIONAL/COURSE MATERIALS

.

Teaching materials an syllabt of all participating
countries.

(ii) EQUIPMENT

\\ Nil.

(g) RARTICIPANTS:,

) qUALIFIallan

(1) Minimum of 5 years' teaching experience -in the primary
schools and/or secondary schoolt.
Knowledge of modern mathematics

(3) Ability to do research work in Education and write
teaching materials.

(4) Proficiency in English Language.

(ii) ' NUMBER

2 per country

(h) P OF SSLONAD STAFF:

1) Research Director for mathematics who is also the head
of the mathematics department.

) Research Assistant

(i)'SUPPORTINil ERVICES AND COORDINATION WITH OTHER FUNCTIONAL DIVISION:

(I) SUPPOR' INC SERVICES
, ,

, (a)
dminis-Cration Typing

Clerk/Typist

(b) T nical or boratory Personnel

(ii) COORDI1 ICN

Link-up with Regional and National Mathematics Committees

(j) FLAN FOR. EVALUATION

Seminars and feedbac froM participating countries.

3
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WORKSHEET FOR WRITING OUT.REFINEMENTS
4 TO PROJECT /COURSES

FUNCTIONAL DIVISION: RESEARCH DEVELOPMENT AND EVALUATION

(a) CODE DESIGNATION AND NUMBER:

M.R.2
6

(b) TITLE:

Curriculum Research and Programme Evagation
(Secondary Mathematics)

(c) AIMS AND OBJECTIVES:

(1),Comparative study of mathematics syllabuses and
methods of teaching.

2) Trying out experimental syllabUses and new methods
of instruction.

(3) Making suitable recommendations on (1) & (2)

(d) DESCRIPTION OF PROJECT/COURSE:

(1) Participants to take part in workshop.sessions to
study collected syllabuses and to sample the
teaching methods.

(2) Participants to draw up prototypek'syllabuses for
experimbnts.

(3) Participants to conduct experiments separately in
their own countries.

(4) Participants to evaluate the le experiments as
necessary and report to thsesearch Director for
Mathematics at regular intervals.

(5) Participants will4help in the,writina.of'protptype
texts.

. (e) DETAILS OF

(i) CONTENT

ay Emphasis on modern mathematicS.
(2) Emphasis on practical mathematics.

(ii) DURATION

Same as in M.R.1

(iii)SPECIAL COSTS

Same as in M.R.1

39
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, (iv) PHASING-

Same as' in M.R.1

(i) BENEFITS

Same as in M.R.1

-f) SPECIAL INSTRUCTIONAL/COURSE MATERIALS AND E4pIPMENT

(0 INSTRUCTIONAL/COURSE MATERIALS

Same people asLn M.R. 1

(ii) EQUIPMENT

Nil

(g) PARTICIPANTS:

= (i) QUALIFICATIONS

(1) Minimum of 5 years' teaching_experionce in
the secondary schools.

(2) Knowledge of modern-mathbmatics.
0. (3) University graduate - matheMaticsias a major

subject.*
(4), Ability to, d4 research work and write texts.
(5) Proficiency 1,n Enclish Language.

.

(ii) FMBER

2 per, country

(h) PROFESSIONAL STAFF:.
.

Same as in M.R.1

SUPPORTII1G SERVICES AND CO-ORDINATION WITH OTHER FUNGNIFAL
DIVISIONS:

(i) SUPPORTING SERVICES

(a)' Administration
Typing

-Sacme, as .in14..R./

(b) Technical' or
'.Laboratdi.y Personnel )

(ii) 'CO-ORDINATION

' ''Same people as in M.R.1

(j) PLAN FOkrEVALUATION:

Same as in M.R.1' 4

76,
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SELMEC MEMBER COUNTRIES MATHS STATUS REPORTS

Participants from. different countries were requested
to gi've an account of the present status of Primary Mathematics in
chools and also in planning that has been done to introduce "new

ideas" in teaching..

INDONESIA: Teachers in mathematics are awarsofthe modern
(Mr. R. Hikmat) ideat, but still we do. not have the chance to

run a pilot project.. even teachers wIldare
familiar with modern mathematics do nati introduce
them in schools. Within the s5-year plan in l9691
the operation will be like this: The experts
in modern mathematics and those teachers will
get feedback on facts from school officials who
are expert' experienced teachers andadministra-
tors.' They will discuss,the various problems
we faceand to have some conclusions and a
concept on mathematics,and basing on this
Concept we will try to have manuals and guides.
Within.5 years.weihope_to have,those,guides
ready and then int104 to introduce them to all
schools in Indonesia. ,Even in the Teachers.'

Training Colleges and Universities this has-not
bemintroduced yet, although we have experts
who have studied'Oroad and obtained modern
pleas from U.S.A., Australia,, Germany, Japan
and so on. Each year the Task Force Members of
the Study Group will meet together and discuss
what problems we are facing. These group members
are a mixture of junior high school teachers,
senior.high eehocl teachers, and university
lecturers as well as administrators. At the
present time the lower grades, i.e., 1st, 2nd &
3rd grades, we are using as Medium bf.
instructions and mother tongues and then starting
in 3rd grade we use Indonesian Language and

-- therefore before we start the modern, ideas of
mathematics, we have to face first the problems
of languages.

-Exposure of participants to modern approaches,
content and.techniques of mathematics teaching .
should be done with sensitivity 'for the
apprOpriatness to the region Of the-materials .

examined and tothe problems and limitations with
which participaAts must deal in their own
Countries.

r.
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MALAYSIA'.' . .' ., . .

TEnITITaharin --Tim Mtni.eil.Y"CfEducation is planning a pi.oject-
Shamsuddin) called:,"SpecipA.Pvjec, In Primarg Maths and

Science" this year. The objective is to upgrade
the teaching-Standard of Maths and Science in

('the rural schodls.- The methOd is by proViding
Instruction Sheets br Gilide.Shepts to the schools
concerned. In the production of the guide sheets
attempts are made to introduce new cbriceptli and
new approaches, Key personnel will involve in
workshops and in turn. conduct workshops on how to
use the guide sheets. Implementation on a small
scale will bommence;at 'beginning,of 1970.

The now ., thematics is inclUded in the syllabus
bf he 1-4 cher Training College (in Penang) and 5

*o as een discussed either at Miss Bi.;es1
, orkshop- (as well as workShoPs,and inServices

courses eld by the Federal Inspectorate) or at ..
talks out the various projects that are being
carri out in foreign countries. '

Our reason for not adopting or changing to the
so called new or modern mathematics hurriedly is
because we have not yet got over some of th
major aspects of'teashin,1 the subject such as-

teachinf: attitudes and teaching methods of
teachers:

Then there,are also the problems of spiting
suitable key personnel who,cah conduct inservice .

courses successfully in exposing not only the
content but also the teaching technique "'of the .

modern mathematics. .
As far as saondary mathematics is concerned, the
.Malaysian Ministry of Education is starting a
pilot scheme involving 25 schools in 1970 to
introduce a Modern Mathematics Syllabus in the
first three years of the seconda'ry school.

0
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PHILIPPINES The Mathematics improVement programme in the
xE.EfrainM E. Philippines started informally, that isiks

Abracia) enrichment programme done by a few teacher
who had some understanding, in.1962.

1ft
enrichment programme continued until 1965,
with an increase in the number of participating
teachers each year.

ly the end of ,the school year 1964 -1965, 1,

clamour for:curriculum guides in the new maths
for theelementary school caused the holding
of the 1st elementary maths curriculum develop-

.

ment workshop in the surpmer Of 1965. The
original Grades.' -.IV guides were tried out
by selected teachers Whose .feedback reports
'gave directions to the revision work that.waq
done on the guides'in the summer of 1966.
Ibis second curriculum workshop also produced
the Grades V ana.VI-gUides i± elementary
mathematics. These were tried out in the
Schools where hg Grades I - TV. guides were
first used. 'Usirig; the feedback reports from
the -teachers, ,these -guides. were revised .in1968
and the.revised guides are now being dissemi-
nated to all schools, Each curriculum workshop
was participatpd in by science and maths
supervisors, math teachersand maths Peace
Corp S volunteers.

=. Relative to the training of teachers,in-service
education programmes in the school divisions
are being carried on, and'tho approach which
we are encouraging is the formation of study
groups (teachers;on one grade at a time) which
meet regularly until they have satisfactorily
studied:elementary.mathematics forthe grade
and have ,become well acquainted, with the
teachers' guide elementary maths for their

,grade. Another approach lhat is very acceptable
is the 5-6 meek elementary maths institutes
conducted in the school divisions utilising the
services of Peace Corps volunteprs in maths.

On the other hand, the BPS is trying to
influence t eacher- training institutions towards
updating the mathematics preparatioh' programmes
of Prospective teachers. 1

The above discussions point out that the
Philippines is ,using a three-prongedapproach-
to:_the improvement Of'the mathematics
instructional offering in the public elementary
schools.

,

-43'



35 p5/scms/i8

SUPPORTING PROFESSIONAL DOCUMENT: 2.(cont'd).
1 .

SINGAPORE 'PreService and InService courses in both
He Sing) new 'methods of mathpmatics teaching and

conent are being conducted,in the litmohers
Training College.'

The new teaching approach is being tried out
in soMe'schools.at the. loran

Pup ils of` one secondary, school be sitting .

for th(,,- Cambridge Oversea School Certificate
MathematicS Syllabus C examination this year.

THAILAND .
-N

We Mart improving Maths programme in 1966 by
1477.Fiaweewan hclding in service ;programme for maths

Mahatap) supervisors and maths head,section'teachers
of public schools in Bangkok and Dhonburi
project, orienting them of nevi contents and
method of Primary School Maths. After that
supervisors and:teaChersfhave been trying out
some concept's in some certain grades. In

1968, the Department decideekto have modern
maths in all 30 public schools in Bangkok and
Dhonburi fOF Kindergarten, grade I and grade

\ II, ,after we worked hard on preparingmattrials
such as lessoh plans/ teacher guides, work
book and conducted 3.inservice programmes for
improving teaching maths. This yearpe organise
and conduct courses tor III grade.and IV grade
teachers for the next 'year programme. We
expect'the.modbrn maths teaching can be
gradually and,smoothly.madernised'in the whole
cOuri7try.wfthi.n 1974 through 'VII grades.

However at presentltraditional books halm
been replated by new oneg only for 1st grade.
Materials of the projects: mentioned above would
.remain the, same excepts couAe of study.

. 1 .

VIETNAM Modern mathematics i6 not'ney to.many,of us in

W.TIguyen Quy Asian =countries. 'Unfortunately due to preseht

Bong) , unusual situation in Vietnam where the'w1r is
going onl. modern maths is being thought of
rather than taught. Nevertheless, since 1962,
we'have achieved some improvements in the
teaching of primary maths. Workshops have been
.organised in the Saigon IriService Education
Centre and all elementary teacher training
institutions.to'uptodataprimary maths , -

oteaching in order to relate it to the real
life situation of children. In 1966, with the

help; of AID, 14,0091000 new textbooks in
primary school, including primary maths, were
written, printed, and distributed to primary
schools throughout the countryi

4 4
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VIETNAM'

t .

It is hoped that the RECSAA Institute,
' sponsored by.SEANECyas well as,experienees
learned from other Asian member-countries,
will provide Vietnam with new ideas and
competent staff to start its modern maths
teaching at the primary level.

CEYLON We' stared to re-organise, Primary School Maths
. 717.TC.B about a year ago dit4 -have done something for

Ekiriyagala) primary sOhoolson:the advice,of Dr.-Matthews.
We tried out various activities by gditing one
group of four'doing something else.' Gradually
we were able to have about 6,groups doing 6
different activities in'a,class - this i4ds.in
,a pre-pilot school.

' A:team has been set up te, l./rite up some material.
4or,trial by primary teachers: Pour units
were -sent out to about"§ schools. The-teachers
who tried out these units .met usjrt a feedback
session. We are' happy to report that the ,
teachers liked those,lunitt which we had written".

'The writing team would go on 'In %this, manner
building up several units of

an
work.

Tr ining
. Lithe ,

di

"meantime a selected set of
College lecturers are trying oulosomiof the
new ideas in,Grades 3-5. They would,send in
thei*experiences to the writing team.

We expect to devote about 4 to'5 YeOs of Wt
of this nature before we decide on allpw ma-the
curriculum for the primary schools.

At present-only Arithmetic is being taught up
,to g4ade 5.'
(Grade I children are 5 year old)

The Grades 6-10 project wai.started in 1961.
At the moment the new curriculum is ready and
is used in all schools, up to Grade 8. The,
grades 9 and 10 guides Fe being prepared.
By the end of 1972 all grades e6710) would be
-doing the new curriculum and hope to change
the School Certificate'EXaminationPaper in
Mathematics to meet the new curriculum.

.45
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Working Paper No. 1

A Suggested Plan for Administration of Concurrent Pro"ects

TCE-1 and TCM-11

by MI.. H.F. Foncannon Consultant

,j

The chart illustrates a means.by which several gains can be

. made by joint planning of courses TCE-1'(Elementary school Science).

It is based on the fact that many of the elements in both courses

are similar, and that economies of time and staff can be achieved

through coOination of the two groups of participants. A greater
advantage is that,this procedurewill help to impress upon the
participants that elementary school science and mathematics are not

descrete subjects but are closely related inNmay ways.

.,

Following are comments on the numbered sectors of the chart:

I .Orientation'

Much, if not.all, of the Orientation part of the
ptogramme will be more effective if 'it is carried out

jointly. For example, an important.topic will be the
exchange of information about current practices and

problems in 'f-the various countries of'the region. Many'

of these problems and practices are common for science
and mathematics in the individual Countries, and much

will be gained by discussing them together.

II IV Special Lectures and Discussions

Most of the special lectures and discussions will be

conducted Aeparately for the participants in the two
groups, since they generally will apply specificip14

to either science or mathematics. For the most part,

these discussions will follow lectures or demonstrations
by consultants"fr9M outside"the region who will be
available for only a short tiMe. An example might be

a lecturer from U.K., provided by CREDO, who might -:

,present.information on elementary school mathematics
developments in that country. Another might be a
specialist on evaluation of U.S. elementary science
curricula, loaned for a week by the US/AID India

Scipnce Education Program. DiscusSions of new
curricula, not dealt with in III and V would be held

'during this time.

46
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III - Practical Work - Curriculum and Teaching Materials
This activity would be the "c re" of both courses and
would be carried out-primari in the laboratory, the
shop, and the-demonstration school4 It'probably would
occupy one-half of each day, e.g. sdienoe in the forenoon
and mathematics in the afternobn. Under the close super-
vision of thb Course Director and the regional instructors,
participants would actually be engaged in (1) the adapta-tion of sample units from U.S. or U.K., *other curricula
and (2) the development of experimental teaching units
(including equipment) de novo. Concentration would be
on two or three leading'U.S. or U.K. curricula. The -

purpose of this sector of the course is to give the
participants solid'and through. experience in the techni-

, Wipes of adaptation and development of instructional
aterials including the design and fabrication of teaching
ids. Included will be production of film strips, film
oops, overlays, etc. An objective is to provide a broad

background of technical expertise for the participantg' so
Ahat, they can give effective leadership to projects for the
developtent or adaptation of 'curricular aneinstructional
materials in their own countries. ,

IV - Joint Seminars willtconsit of combined discussions of topics
of common interest to participants of both courses;
nuing throughout the duration of the"project. They will beled, as appropriate, by the Course Directois, the instructors
or by consultants, both from within and from outside the
region. ,Ex apples are: (1) modern developments in learning
theory as they apply to eleMentary school science and maths',
(2). special problems in curricular innovation, e;g. attitudes

- of 'faculty, 'administrators, and
the general public, (3) 'comparison of basic Objectives of science and maths teachingat the elementary school level, e.g. for factsor basic skillsonly,: for the mastery of .science or maths "concepts", or for

the- evelopment of proficiency in intellectual "proceaseg.".The principal purpose of this series of seminars,will be to-broaden the perspectives of the participants in their views
of-'the place and function of elementary school science and
mathetatics.as a part of education as a whole beyond'the.
day-to-day clas6room experience.

47



- 39 - k

P5/8CMS/18

SUPPORTING PROFESSIONAL DOCUMENT- -: 3icont'd)

Working Paper No.

."4

4 months "

I

I

Orientation

Mathematics

and

Science

II Mathematics Special lectures and discussions.
stoutside Cpzulltants)

III Practical Work Curriculum And Teaching
Materials

IV .Joint (i) Psychological &
Sessions Topics

(ii) Training of teachers (preservice
.and inservice)

(ii4EValuatiori

V Science Practical Woxk Curriculum &Te4Ring
Materials .

VI Scieride Spbcial lectures & discussions
(outsida'consultants) , .

4
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Some Suggestions on Planning the Course

(by Dr.-G. Hatthews = Consultant)

1. The course to be plabiaed for 3 months or,feti.7-'menths instead_
of-6 months, courses of 6 weeks duration also been found to
be effective.

. There should be time spent on evaluation and comparison of
projects. Quite a lot can be achieved if-the participants-
did some reading beforehand and-also after the course.

3. The course should be integrated as far as possible with the
. Primary Science Course e.g.'in areas of piychology.

4. The background of participants should also be considered and
whatever the background was, it is preferable to stadt by
dOing-somethino'and with a minimum of lectures.

As a possibility experience gained in Ceylon where they
started in the individual check-ups and work their way up
to small groups and classes, in between disbussing rationale
and psychology and then discuss how to plan first of all a
unit of work and then a complete ciOrse.

5. Regarding staffing - it would be no good-planning a
cibtailed superb course and having no one to run it.

.

h
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Working paper No. 2

.SuggestionYon the `teaching of Modr Mathematics
.

by Dr. Ch Matthews -'Consultant
,

. Reform is npededin both content and method. It is,
recognised that, Ministries will be reluctantto changesyllabus

.and'exams quickly and. rightly so, as the new techniques must betested. A very limited amount can be done in simply taking the,eistibg syllabus and making.it'more attractive by' exposing the
,children'to more prarlicaI work. But flindamentaly,the fault ofof the told' is tIlat .-t. ;oes at the wro s eed and in the wrong
order (apart from. being partially obsolete ; the understanding-
of the children takes second place to a tradition followed by

. age ratherthan reason.. It is therefore absolutely vital td makethe participants a,re that' content and,method must ,go hand-in-
hand, and ia very gradual,ta%e-over mast be made in both at the
same-time. The object olhe course is to imbue the participants
with a missionary spirit so that they will return to their
couptries willing and able to inlauence both teacher training ,

and curriculum development slowlY but surely in.kthe direction
of progress and sanity.t,

The _ chart on' page 42-is an attempt to classify and
-1

_

partially oider'the vpripuc concepts acquiredby the children
on their way to the un'Iorqbanding

ofthumber andspatial relations..
. ..

i '

nct only on experimental work,done by the
Nuffield Project in :1:-;opr6ninz a suitable mathematipscourse forchildren from five to but also in psychological research
work carried out iii cor.:A2tion with thc theory of Ipowledge byPiagets school rhilva,

.

The chart is 'only a guide and requires careful
interpretation, but the idea it represents could well form a
basis for progression in the course. For example, the.participants
might start by "check-ap'A on individual children An 6. particular
concept and then, disouss and have lectureb on 'how this fits into
the general framework. In this way, the' participants would
'themselves learn unobtrusively about mathematical topics such as
equivalence relations,and isometrics.

_50
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FLOW CHART OF MATHEMATICAL CONCEPTS AC TrIRED PRIMARY CHILDREN' Nuffield. Pro eot

Sets and Relations

Matching

7.

1

mapping

104

ib

(Oomparisons

Invariance -
of Elements
An a se$

Sorting

butes i

Attri
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PRIMARY MATH TICS PLANNING WORKSHOP

WORKING PAPER FOR DISCUSSION - -,prepared by Mis6 E.E. Biggs,
Department of Education
and Science,
London.,

member of RKSAM-International
Advisory Council'.

lased on my ten years' of experience of teacher training
courses in Mathematics, the following points have been found to be
rather important: .

. . ! .

1. We have found it advisable to concentrate on change of teaching
methods before change of content. The shift to active learning,
i.e. to provide childr6n with opportunities to investigate
mathematical situations and problems rather than to instruct them
Is a difficult one for 'teachers, even in traditional arithmetic.

Gradually we have introduced new ideas, as teaohers
dained,confidence,in the new classroom situation it which
children are working in groups whenev9r as new topic (in
Mathematics or science) is-.introduced.

The most Successful courses have provided teachers with
opportunities tc try experiments in the c4assroom during the
courses. The pattern one week one week in classroom i.e.
alternate course work and classroom Work has been successful
as this erables'teaohereto experiment, to bring back pupils'
work for discussion and to replan the work.

3. Before teachers gain confidence in this w9y, of, working they need
extensive experience of learning mathematics by, discbvery
themselves, Our dourses hate always provided such opportunities'',
(see the latest course papers which I attach).

4. ,Teachers alpo need opportunities to plan work with their
colleagues.: For this reason the mathematicb courses we alwyas
cover ,the age range 5 to 16,. Subsequently we give teachers
opportunities to work with those Who teach similar age ranges
but it is important-that they first appreciate the development
tf a mathematical topic over a wide age range. In "this way

we help our teachers to make their, own scheme of work.

to.

"52
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SUGGESTED COURSE BASED ON TCM-1 At2__TCM-2.
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MIDDLE SCH6OL,MATHEMATICS
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A suggestion as to contents,

"r

The establishment of middle sohools may solve someof
the problems of primary school Mathematicsp.on the one hand and may
help to extend good classroom practice to eldep pupils ont_h_eother
hand. There is:no doubt that learning mathematics by investikation,
the initial stage whenevera new topic is introduced, gives pupils
can intense and sometimes lasting interest in the-subject,as well as
an understanding of Concepts.

I have used the term investigation because this has a
wider connotation'than practical work. This includes looking *for
patterns-and relations in,very varied situation. Awareness o' the
mathematical potential of the natural and manmade environment, and
the ability to generalise and abstract, are most important achieve
=ments for the pupil.' -But we must not forget that .the skills are
still important. On the whole teachers required more help with the
skills-than in any other, field.

_Before I conside content let me make several important,
points. These ooncern the nature-of investigation. Thee is, a.
good deal of misunderstanding about practical work.

1; qt does not mean rnnning, about with a measuring tape or trundle-
wheal "measuring" a room over and over again at various stages
of the pupil's life.

2. Practical werkof this_nature is timeconsuming and the teacher
.needs -to have, a very clear Mathematical purpose .for every
activity undertaken. Z.24

3. Moreovtr,ofte piece of practical work can often be the starting
point for a variety of mathematical ideas, provided the teacher
has the mathematical imagination to appreciate this.

4., Certain ideas are siem!mportant that pupils need to' meet them.
over and,over againr eaph time at a more demanding level and
in a different context. NorMally one discovery 2,6 not enough.
;Phi's means that, within a flexible framewo which allows
pupils to make their an investigations a to,pursue their
own ideas, we need to, structure the mathema ics we want them
to learn. This implies that we need to'have any ideas
available and also that we need to know.our subject matter.
This does not mean, of course, that we should know the answer
to every questionour pupils ask. This would rob the work of
its spontaneity and "of the particular relationship
established be-00Ln teacher ar}d child when investigating a
common problem to which neither 'knows the answer."'(Prof. Dk
Hawkins) : ' .5 3
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-"'.54.. All this imaied.the-need,to
staff every middle school .(and..,

- large primary schools fOr-that matter) at least one
teacher with a,interest and knowledge, Of mathematics, e.g.teachef.'who took mathematics as' a main, subject at a collegeof education o' one who took a, supplementary course_later.

Content

Here is my summary.
.

1 Arithmetic is should not be dealt with in isolation)
Much.of the work at,present covered in primary schools has abearingon arithmetic although teachers do- not always realiser

,
-this. The'peri'od 8--10. years is usually the tisewhen a Childmeets problems which involve increasingly compTicated writtencalculations. This is the stage wheii he will come acrossproblems which require techniques of long' multiplication and
long division for efficient solution. But he must-have .'
safticient,,oral'hum er knowledge before he_is-required to do_written calculation of this nature. His first methods will.
normally involve re eated'additipn.orsubtractien. Teachers'questions 'will he him to refine'these methods. His. number
knowledge should i fclude:-

ti

1. ,Number up tp 107:.

5 + 3 8, 3 + 5 7 8 411..v 3' = 5. Extended to 20:
9 + 61= 15, 6 + 9 .J5,-111.7 6 . 9, 15 .9 . 6

The addition tact's imply a + b = b + a and this should'be
explicit and operational.

"10" facts i.e. patterns such as 10 + 5 = 15, 5,4,10 . 15,+ 7 = 17, 7 +.10 = 17 et.c.

'

"Number line" facts.

.9 + 7.= 1,609 + 7.. 26, etc. 87 + 9 = 96,

96 9 ..87; 86 9 = 77 etc. 4
96 .7 7 89, 86 7 79 etc.

.Ohildren'can discover-these kacts from a number line but the
'facts should be,learnt.

f.

I 's
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. Multiplication facts

7 x 6 = 6 x 7 = 42. This implied a x b x a and'as before this

should be operational. ..;

9 x 10 v-= 90, 10'49 = 90, 17 x 10 = 10 x-17 = 170 etc.: These

facts-are particu4arly important when it comes to long multiplication

and long division.".Ther'qu on should frequently be asked:; Why

does these products end i zero (The response should be because'

there are no. units, thes' are a tens.) .

Multi li ation and Divisi n'Tables

It irsa great' advantage for hildren to know these,. except for sdme

children who Sind it such a .I abour to learn the entire number facts

they are 'put off mathematics ever! In this event it is far

better to let'them make a complete multiplication table and use it

for those facts' they do not know. Nevertheless the're are various

ways in which we can help children t/o learn the tables. For example

taking a ceiling such as 24 and learning all number facts (plus

and minus as well as multiplication and division from 1 24, then

raising the ceiling to136 etc. has been found useful by many

teachers). Knowledge of -long multiplication and long division

implied a knbwledge of:

1.

2.

3.

The commutative laws;

The associative laws (e.g. 2 + 13 +

The distributive law (e.g. 57 x 20,1=

8 = 2'+

57 x 20

8 +'13

+ 57.x 9)

These laws:should be made explicit at this stage.

Long multiplication'

Consider the example: how many'tiles are there in a classroom with

37 tiles one way and 36 the other way?

Recorded (2)
36 -

37 ,-
1080 30 times
252 ,;7 times

7332

Recorded (1)

10 .10 10 ,7 360 10 times

Second' 360 10 times

effort36.162 160 160 .360 10 times .

252 7 times

1332 37 times '

'7 x 36 = 7 x.3° 4. 7 x 6

5
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First effort

-. .

30 x 30 = 900, 7 x = 42, total 942. The picture showed that this
Was, wrong (but this an lead to an efficient solution)
A. diagram will show this.

Second effort

The room was then divided into 3 strips of 10, and a strip.of 7..
This was eventually recorded by the children themselves,i the
traditional way. Variety of method: are,to be encouraged but
every child should have one efficient method and should practise
this.

Division

How many stones

10 stones

10 stoney

1 stone

and pounds is
J

Second 306',
method 280

this?

--

20 stones
1 btone ,

A man weighs 300 lbs.

First lb.

method 300
140 20

14 -, '
160
140

, .

6 lb 21 stones.
20
14
6 /b. 21 stones

Practice is essential. From time to time teachers need to give
a piece of practice and to ask the pupils to write a problem.
(story sum) to fit the practice to-see if thepiipils understand
when to use the operation.

Notation :

The Use of Dienesis multi-base arithme'tic blocks givesI the best
instruction'if it is desired to intro*e this topic at 7 or 8 .

years, Otherwise the binary system cou:be,:introduced using
kitchen weights'or structural material .betweentheu.ages-of 8-- 10. .

year's.' The pattern is easily recognised. Practice with thq
abacus using different hases!.(perhap0,playing,adice:game)will
give 2 or 3 children the experience theyneed. ,May,childrem
profit from praCtice in the 4 opeFations using byes other-than.
10. NOrmally this is given at the age of 9 or 10. This Practice
should Make hetaton explicit,, especially wherichildren realise
the heed to invent hew symbols for base 12 etti The notation

, 10000 1000 100 10

shoUld emergeat this stage..

,104 '103' 102 ?

513
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Extension of ner system,

An idea of-decimals-will be given in the lower junior stage with
our new money- system. -

vt/scms/ip;

.

FRACTIONS

3
4s; and zs will still be needed in everyday life. Fractions will

first be met -as rational numbers when the question is asked: Does

.commutative law apply to division? Similarly negative numbers
dill first arise when a'negative -miler line is introduced. (This

might first tie introduced 4th its numbers in a different .colours.
from'numberS on the positive number line). The' question of negative
,numbers often arises when graphs are drawn'e.g. graphs of the
miltiplication tables or the squares when children ask, "what happens
next?" The "application" of the commutative law to subtraction also
leads ,to the introOnction Of negative numbers...

`5. Measuring
.

need for'equal units, standard units in length, weight (and density),
time (and rate)Yvoliume area.

The relation between one unit and another. Estimation and
approximation approPriateto the situation. The idea of betweeness."

Metric 'measures will need to be introduced side by side with
imperia measures (little conversion if any will.be necessary).
Because of the difficulty.ef seme of the measures, 'a lengthy.peridd
with arbitrary,. units at infant and lower/jdnior stage will be very
helpful. Certain important topics will'arise at different levels:
e.g. the circumference/diameter relartionshiP of ,a circlet, ,VariouS
integrating topics are common to all aspects. of measurement.

Comparison (subtraction and division)
. .
- .-

Inequalities and ardering.. Equivdlence ,

:

ApproximatiO

Conservation

_Operations

'Ratio and properition.

Relations

z

1 f.
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Limits

Sets (but only if this tdoic'can be followed through)

4. Statistics and probabilitV

Statistics
+.

'7

These subjects have already been introduced into primaryschools and graphical
representation of various kinds is now common.Net enough attention has been paid to the ordering of information.: This may well he because this *topic does not receive due attentionin the earlier stages (for example PIAGET seriation). Children'soon begin to look for opportunities of ordering Once they havehad experience of this. (For example, order' containers in-asmany ways as you can). From 10 12 or so pupils will orderinformation, group it and also abDreciate the effect of takinga larger and large

sample (e.g. the weights of children in oneage group in all schools in Nottingham. The "children wen ableto recognise'the pattern which emerged). Older pupils (possibly11 13) will be to find the relationships between.2variables, e.g. using a cattergram of height and reach in answerto the question' "Are you a square?"

A'knowledge of the near_ and mode and the relevance of each. '(Thismay be introduced through
measur.ement,te.g. Find the length ofyou?' average pace),. For:some;oupils a cumulative graph will

.have interdst and relevance, e.g. Row many of this sampl6 haveweights less than 50 kg.? What is the median value?

Probability

Experiences suchas coin tossing, drawing cards from A pack,spinning a toy, throwing 'dle, 2 dice, etc., leading to ideas of"expected" frequency. (Operation tables' in the four operationsare'useful and can. he"associated rith these experiements)..
.

4

53.



50 7

SUPPORTING PROFESSIONAL DOCUMENT -5 (cont'd)

Working Paper No. 3

SHAPES

PS/SCMS/18

Conservation,-Symmetry and Congruence, Similarity (Transformation
Geometry)

In children's experience, three dimensional shapes precede
two dimensional shapes. Chillren-distract their knowledge of two
dimensional shapes from handling three dimensional shapes in the
first instance.

1. Knowledge of the properties of Cubes, cuboids, cylinders,
cones; balis (now spheres?), pyramids.

Also sq@are, rectangle, circle; ellipse,'triangle,
using three dimensional shapes to. link three apd two
dimensions. (An aci test of'whether a child under-
stands squares is to gi him a number of idential
squares and ask him to bui the largest Square he
can manage with these. A similar exercise can be
given with cubes).

L

2. Properties of cubed made frOuil identical...unit cubes.

Sequences, such as perimeter and area of ane face,
volume, total skin area, skin area/Volume relation-
ship. The term (and those preceding and succeeding
the term) is useful for those who are-able to give
this. Graphs can be made from these.'

(i) using unit cubes

(ii). using a continuous graph

This often encourageschildren to look for theoditferent
patterns in th1 number sequences;

(Applications biology. pgography physici-(bridg-= -,. P es
'

;and girders)).
I

-

,
..

.

3. Regular two dimensioPaI:shapesand their properties.
Triangle (angle sum) squares/ 40entagons, hexagons, octagon
etc. Tessellations 'using triangles to.discover parallel
properties as well as the angle -sum properties).

Tessellations' with identi640irregular triangles and
Quadrilaterals.

59



.

r-

-51

SUPPORTING' PROFESSIONAL DOCUMENT - 5 (cont' d)
/ .

..)41
yorking P er-No. 3

135/SO31S/18

4

-Reasons for Standaidunit in area.

4. Properties of the quadrilaterals througbppaper folding,.
paper cutting, geoboards.

A

5. Transformations: translation, reflection, rotation.

6. Symmetrical polygons. Relationships such as angle at
centre/side; (constant product), interior angle;/side,

,

exterior angle/side.

7. Rigidity of framework using meccano strips. Relationships
of the sequence of polygons (number 'of sides, number of

:.struts, number of trianglea, angle sum, interior angle).
Algebraic relationships.

8. Conservation of perimeter.' Investigation of area of any
shipel regular polygons, rectangles,, triangles etc.
Diagrams algebraic relationships, graphs, Sets of
'triangles with constant perimeter also make an interesting
problem. Reverse problemlconaelwation of area relation-
ship in perimeter. This can be done using identical unit
squares, Opils to make their own rules. Finally a set
of rectangles with contant area can be studied,'cut out
and "patterned!: graphed etc.

RelationShips graphs.

This work can be linked with operatibn tables of additioft
and multiplication Bor the numbers 1 to 10 for example)
Co-ordinates. These may be introduced-through activities
such as birthday day and month of all the pupils in. the
class, height and reach measures for every/pupil'ilkthe'
class. Or a younger stage the' salient poXhts on a
pupil's treasure island can be drawn on.quareci. paper and
the positions defined with compass directions and distances.

Proportion

1. .Direct proportion, Pupils from about the age of 11 .should
be able to recognise. these examples of direct proportion' at
a glance and to know immediately what, the ,graph will look
like. For example the multiplication tables, perimeter/

. edge - relationships for a square, the gircumference/diametor
relationship for a circle.

60
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Ready reckoner graphs e.g. prices at petrol pumps, air
and rail fares.

Prices of individual articles and materials bought in
bulk can be compared with conversion graphs e.g. thq
ntmber of kilometre, travelled per litre of-,betrol.

Inverse Proportion

e.g. rectangles of constant area
the operation table for multiplication
angle at centre of regular polygon/number of sides,_

exterior angle/number of sides, angle between two-
, hinged mirrors and number of images (plus object) seen.

The graph of inverse proportionshodld also be recognised
at sight. Able'pupils sould be,interested,to make a
three dimensional graph, having the dimensions of cuboids,
(volume e.g. 64 squares).

Other Functions

Graph of sauare and of cubes

Question "What happens next" could be an introduction to
negative integers. Children whb compare the graph of
squares with the areagranh of rectangles with constant
perimeter sometimes ask why re th.other half of the graph
of the saua:re is, especially if they have seen the similarity
Of the number pattern. This can sometimes be an intro-
duction to the multiplication of negative integers.

.

Inequalities (see Section on Statistics) leading on tp Liner Programming

Giadients can be introduced from the multiplication tables.
Simple vectors, Limits. 11(:se will arise in a .ntmber of
the examples already mentioned e.g. if tbe width,of
rectangles witb.donstat area is repeatedly halved pupils
often say -that the rectangle becomes is thin as a piece of
tracing paper but will never disappear altogether.

4
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Ideas oft Similarity (three d nsions and two dimensions)
should now be explicit, applications, surveying and
trigonometry.

Me language of sets can be used. This particularly
applicable in graphical work and is very helpful when
talking of the intersection of two graphs. But teachers
should not attempt this unless they'feel conk'ident to
do so.

A few able childreh may beintarestA in groups which
could easily arise in a number of examples alread
mentioned.

I foresee an exciting future for middle schools given one
. leader teacher witHwmathematical

imagination ill each school. ,Team
teaching might holp*to extend such methods and ideas.

.

G
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Presented By

K. R. Ekiriyagala

Do your children understand number?

Here,s an experiment that we tried out on a large number of
children in Grades 1 - 5 year olds and 2'in Ceylon SchOols.,

The Experlment

Nine beads are placed on the table in a row. The childis
given about 12 counters and is asked to place on the table as
many counters as there are beads. (The work numl?ieris not used.at
a11). Most children do this by placing a_ counter in front of
each bead as in Figure 1.

k?) M''.0 0 t). CEP
-0 0,a 0 tC b- o -o

Figure 1

The child asked again whether there are as many.cOunters
as there are bead that any doubts can be cleared. Then while,
the child is 1 the counters are spread out as in Figure2.

saeeeees,,ecti

_sto o..0 -o oo 000
1

Figure'

t A
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,The child is now
counters as beads.

The next step is
in Figure 3 andask the

asked whether still there are as many

to collect all the counters together as
same question. ,

arc', 00
o 6

Figure 3

Results

In the course of the e\neriment we found the following results..
A. There were a few children who could not place the discs (asMany as there were beads) on she table. Some of these'

children" just filled in the whele'length
of the row of beadsas inFigare 4.

faeoa-cao,e6
oo cp '0 40 0 ", c:'.0

Figure 4

Most of the children were able to place the disc as in Figure 1.And than they were'sure that there were as many discs as.therewere beads. But the 'moment the arrangement was changed to,Figure 2 they said that there were more discs. When thearrangement in Fi'ure 3 was made (while the child-was look-ing on) the an answer was that there were more beads.

64
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C. Of the children who were able to place the discs as inp
Figure 1, there were a few who were quite sure that in the

, arrangements 1, 2, 3 there were always as many discs as
beads. In fact some of them looked ,at me as if I were an
,idiot asking silly questions:

.*Strangeas it may seem, there were children-of both Grade
1 and Grade 2 in all the three 'categories A, 8, C above.

some Points to Ponder on

Obviously the children in these three categories A, B and C
were at different levels in their ideas of number.

I

-Group A .

> 4

These or- not seem to- have any idea of number.
They were guided only 0 the length of the row of beads and
they thought that to hair as many discs as beads the lengths
of the two rows shbuld be ..ual. They had no idea'that for
each bead they should Place o counter only. Mathematically
we say.that they have no idea of e to one correspondence.
'Without this basic idea no number concepts can be built in
the minds of these children.

Group B '

-'These children have the basic idea of one to one
correspondence. But they are still a long way from the idea
of number. ,The fact that when the counters were spread out
they say thal.there are more counters means that they are
not aware that in whatever formation a set of objects is
placed the number Of objects remain constant. Mathematically
we call this properly the "invariance of a set."

Group C

r*,These children'are certainly well on ftheir way to
under'Standing number, since both the "1 - ] correspondence"
and the "invariance of-a set" properties are well developed
in their minds. ,

.

Now comes up the bif: question.. Are we fair,by these
hildren if we trvto teach them the "number facts" at one
and the same time? And are.we fair by a child when we say

f. "Oh, he is very. bad at number:"

65
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The foregoing paget have been written with the hope'
that you would try this experiment on the children.of'your
class. The experiment should be done ilith individpal
children as,and-when time is available in the course of a
wortting day. Tt is nit essential that you use beads `and
counters for this purpose., Any material that is somewhat
attractive to children can be used, e.g. 'plastic, spoons,
pebbles, cotton reels, popsicle sticks, dolls match boxes,
old torch cells, soda bottle stopperi, various kinds of
seeds, flowers, cup and seucers,etc. In doing this
experiment you must make sure of three things.

'1. Give the child more articles than in the row
that you have l,aid out.

2. Do not use the word "number" when talking to
the child.

3. Use seven to ninearticles in a row so that
counting the objects will not be easy.

Once you have done, this in your class and if you have
fdald that you have children ofallgroups'.in your class (and
I am sure You will find it so) would it be fair to teach
the same thing to all the children. at one and the same time?

Here are a few suggestions as to how you could
organise your- teaching to include all these grbups. At the
beginning it may seem vary difficul,t butt really it is'not
so. I have done it myself 4without any previous experierice
in Primary Schools) during the last month in a school in
Colombo.

Select four children who-fal into Group A. Set them
up in a corner of the class and Fi e them'a "junk box" to
play with. The junk box should cont'ain all kinds of things
such as the match boxes1,,cigarette boxes, cotton reels,'
torch sells, various types of seeds, pebbles, plastic spoons,
and- if availablabuilding,blocks, plastic toys,, soda borne
taps etc.
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For .a cople of days, for about an' hour each day, let

them just Play about with this junk box, while you do Your
. normal work with the other 'children. (Ocassionally you may
have to settle a small dispute among the roar). On the

second or third day ask these children to arrange the
things neatly into -,roups (do not suggest to them what the
groups should be).'Oet then' to group these in difrerent
ways (according to the material they are made of, according

. .to size, according to shape, according to colour etc.)
You .may be able to give them a writing lesson along with
this e.g. they can write theinae of the object they like
most. They can eve' be asked' to draw the things that they

like most.
.

After a day'or two of this you make sure that there 0

'acre some sets which have the same number of objects - e.g.
four torch cells, four match boxes, six plastic spoons,
six nuts.), etc. and other sets with different'numbers of
objects. Then v9u can suggest>that they try to matchup
the torch cells'and the match boxes (they could even place
the cells in.the trays of the oxes) or the spoohs and

nuts etc. They may like to difaw these sets tTettier: They
can be encourariA to say "there are as many torch Cells as
there are match boxes" etc. It may even be possible to
get them to write this fprovided'you write it out for theM
first). In this way' you could get them to develop -on

their own, t?-e idea of 1 - I corresoondence, While they are

. playing with actual object. c

are
are

ti

Graduail-7: you can

as, many .match boxes,.

arranged.

,

lead them on to realise that there
as torch.cells no'matter how they

1

It may take you acounle of wee before you can
achieve any r.lbults. But the result obtained would be
lasting and rewarding - th6children will not forget because
they have learnt all this by actual exoerience while playing.

Also yo Tiould have done some reading, writing 'and
"'Irawing as 1 1 .-

z'

0
o
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Working Paper No. 4 ,

0

.

r
1 EXPERMNTAL MATERIAL FOR PRIMAW SCHOOLS IN CEYLON

PATTERN PRINTING

Material Needed:' Paper.

Paint mixed inwa'ter
banana stems, Calladiui steps, (anna. stems,
Bandakka (Occra).Pcd. Y

't. aching OutcOmes: alternate, "odd; ,oven

symmetry, pattern.

mixingcolours
translatA..on

-congruenbe 4

Hdire ydt. aeenithaii aAndaika Occr..),pod cut transversally
gives a beautiful picture of a f1.3wer.:.:Similaill.fbanana stems,
.eailladiumstets cut transversally give beautiXta Anita for pattern
printing. Soe.Fit.lc -

. ,

,ACCRA

;-

.

BANAqA

Figure 1.

CALI.ADIUM

/
-Cut abOUt 6:or. 8 pieces(each:about 3 inches long). Mix ."

sortie paint - say 3 colours red, yellow blue - in three containers.r
.' A few sheets ofpaper complete the appatIttus needed. ..* -,' ,.,, .., w

, aryragise a group of- four ch4drenan ,one corner of the class.'-
Aboilethree de6fts, placed together Would be ideal, Working conditio4s,
On 'the other hand if the floor. is 'awept well the children may like'
to work on thp floor: GiN'N the children -the'aoparatus., Show them

, a print can he-mada*bly dipoing: the egad and.prantim on the paper.

.
GB `v'
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(contxd).

At this Stage it is best if volt do rat make any kind df Pat,tern;..
L the children, pla7 with :tilts fOr.,Some, time,. Perhaps 'in 10 or

mintites they would have Drint,ed on several sheeti of PaP,e2".,
ey may have produced. some Sattori-ts. tertainlY 'they would have

m de amass of the paint and: theolac,e.t'neri- marked: ink This is
one of.the many good features-of this activity. the
children will -begin to realise th3ir:patternt would not. --

look beautiful if they make a total -Mess,Of eteriithing-. A.-lsO they
would notice that when colours are mix,;(1 other colours are obtaineti
they will 41.timately end up with a muddy ,reenih, brown. Let 'tife,..4'
.children play -about in this wa r for. about 30 minutes or" even loner

,
if they like to,; '

On the second day you %lay try.--to get. SomeOttern, out of
thciir work. 'You can fold a sh,:et ofpaper in two ; ,oPeri it out
again and print something, like the shapes' in F.igUre,2 (3rf "one',fialf,,"
of the paper. b

,1
0 i

0 I

o'
oo I

You can
the arith,:r. half
were dOni.; b

r

I>

Figure

-,.
then ask thr-.: chi Laren tob.ompl,etE.I Vh,p0;tern on.
of the Dap . Fd.gure 3 Shows,..som- that,

Grade eildrn 0,:lornbo r'S' hoo.1:.

.1
o.98 fad o

I

C5PI- O°0, 0
'es ID
o I oo .0 cr0(4
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Working Pacier No..4

In this 'way yoU:wo,ild be h1ilding up Cc;:nceptsof symmetryin ttre Childrees,mindS(symmetry
forms an iinportaiit aspect of

iiiathematics)) all through an enjoyable activity.

.. You can also g6t children to fern letters.', Hei,e are some
letters ef.inted liy. Grade I Yil

.

ldren.

.

, " .
,

1')

0 .

0 0o 000 0 q
0 00 0 ° 0

6

0 °
-O 0 o 0
0

O
Q.

000,0

Fio-ure 4

You can then direct th:: children to alternate their blocks. and paints to pro' ace pIttt:.rns such as thr< following.

Firure 5

0 Q, (5) o 0 o
o o

One thing woun notice and be reconcited to is_ the fact
that these:little,children will not he able to achieve perfection
(front the adult viewpoint) 'in their patterns. You, shoald be happyif ,you get patt6rns.as-in Figure 5.

One difficulty" you would encounter is that Once you have
started this in..your cl4ss ell the children will want to do it anddo it everyday. It 'may be possible to set apart about 2') minutesa day for this type of work in class.

7 O

A
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.When .doing,,the check-..ips thezliselves'it is Very important

,,
to see to' the -fdllow'inv it,em 's,:- . .

P5 /CMS /18

. , -,-
Check-,Ups ' - ,,, ,

devised by Piagee s Institute, in,
conjunction with*the iluffiel.d

Primary Maths. Projesot -, f
.. "

C

9

1.
t I

The child ,should be told that he is g,oi.nc, to play
some games.

. . ...,
2. zThe child should be out at easy a6, soon as 'possible.

Try to talk to bim about' his name, fathijy, where- fie .-

lives, what' he likes to eat; What -game.S he likes to -.

play etc. 'before getting cn to the Check-,upe.. ',.-

4ring the check-ups thetaselves.--yotl -'.must. overcome'.,-
- - , your temptation to 'prompt the "child:-: You must '

. .maintain a "paker face" at all times'. . -' 1...... .. ,
., . - ., : ' , .

4.. Your voice and gen eral attitude -should be :friendly 1-
. as7.informal as' possible - ,to get. thb .best out- of,

the child. _.
.

.

,. _ . : ,

5. At no stage must he- realise that you are "test,irig"
hirrij- .., . .
At- the first, sivns of fati'vue you should allow the,
child to- go'. - ! ,

6.

7. Each deck-uptshould nr5t last More
' minutes.

than 10-15'

':. ..
-., , '

1. One to one, -correspondence '-- , . . ..
,-. , - .. .

-lMatelIali,,' Pencils & pencil Sharpeners- (-15-I5f eachr. 1
9 -;k tchMa boxes and ,-Petbles, ( ao -:- .)

. .,. Tibttles and_ stOPners. ' .( . do ).
"ete. : : 4", '

, . (tia4(,:sets of ,,objects) '4' e ', 4

e.,...
.

e

k
r .

9' '',' ',:-"::' . ,t
Pro;COCItirg :P Place , 7' (8 or 9) match bokei 'in a row on the. table I

' Give hbOAN 12:pebbles (more than :the number of
'..,,,. ,.1 - ,,match boies la id 374t),. to. the ctkild. '.' Ask, him -60
: .. .

pltc,o,,"as 'foams?. .pebbles as there, are TilatclI boxes''
. on 'the tabio..:: , ....

"-5

;
:DO, .WORD "DIUMBEV: p. ;

"
',"
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Worting:Papsr Np. 4

Check LiJos--

I

"?sisems/18

If the 'child ,is -eble to do this proceed as follows:-

14b,i,le±thc 'child is' looking on spread. out the -liebtiles as in
Pig; A. Now 'ask him

Figure i

Oa

if there arse "still as many.pebbles' as.match boxes:H
If the answer is "yes ", 'ask him how he 'would explain it, say,
to d. smalleriwchild. 'If the answer is "no" put the pebbles
baCk into the first; 'order- and reP'eat the question.

. .

Next ,pelle,ct all ',the.. !pebbles, as ip 2-

... ..

f these tlas many pebbles as match
-,

-whet done egrlier according' to the answers.
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Working Paper No. 4

Sorting

. Material: 4.1arge blue squares (side 5 cm)

a
3 large red squares (side 5 cm)-'

3 small blud-squares (side .3 cm)

4 small red squares '(side 3 cm)

4 large blue circles ( d = 5 cm)

3 large red circles ( d = 5 cm)

2 small blue circles ( d = 3 cm)

3 small red circles ( d = 3 cm)

t. Procedure: Give the circles and the squares to the child
and ask him to look at them, touch them etc.

for about a minute or two.
$ 4

,

.

Place two,blank sheets of paper on the table

so that theye re apart. Ask the child to make

two piles with the'circles.and squares, one
pile on'each paper.

e

(The(The child may just-separate the objects

' atbitiarily) , '

-.,.

,- ,

If sq ask him to mix Op the things; again and -Chen Co.

.

make two piles so that -one oiae wduld be, "different ".
. .

.

-,-from the other. ,

AT" NO STAGE SHOULD you CUE "THE CHILD BY USING THE

WORD,5,NOLOUR7 "FrAPE;11" '(SIZE."

..If-the child ie,able to do this - sup)ose he uses
the colour attribute - ask him to _mix up tifese things

,again and ,try to form two piles' which are:different

frpm each other and also different from the' earlier

sorting..

-Repeat for-third:attribute.
O
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You may cue a child who i8 unable to do any
serting by placing say:-

.

I'?.arge red square small -red circle

Thus gives him a choice of all three attributes.
If e is still unable to do this try

l.rge red square 1 small red circle

gives him a choice of 2 attributes.
If e it still unable to proceed try

large red square: small red circle

which gives him anlythe on attribute "coloir."

3. Ordering - (a) Concrete

4,

Material: Paper' cut -outs of 7 then of different heights.
The differences in1;t,he heights s uld not be
regular.

Paper cut-outs of 7 umbrellas, 'hgain differing
in size, to go with the

i
7 men.

,

.Procedure: First dive the men to the child and ask him
what they look like. Now ask him to arrange
these"men on the tableo DO NOT USE THE WORD
1"SIZE" Or -"ORDER." If.the child is unable to-,-.

/ aethis,puehim by saying that when they stand
they should be able to'see over the heads of

' the bthers.;- i.e. no man blocks the view of
'the other menwhen they all look in one
direction.

Once the child has done this give him the
umbrellas and ask him what they are. Then ask

'him to give the umbrellas to the Men so that
they suit/the men properly. DO NOT USE WORDS
LIKE "BiGySMALT.,."
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Material:
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(b) Abstract

Aboqt 12 to 15' strips of. cardboard, * of an

inch biped, and of .different lengths from 1"
-\\ to 6 ol4K7 inches. The differences in the length

should not be regular.

Procedure: Give the child about 10 strips of cardboard and
ask him to'place them on the table to that they

look "nice." he does not put them inorder
suggest that he makes a staircase (flight of
steps) with the strips.
DO NOT USE THE WORDS "ORDER" "SIZE" "ACCORDING
TO LENGTH" TTC.

4, Inclusion

Material:

If the child Is able to do this give him the
other strips one at a time and ask him to place
these also in the correct positions.

8 flOwers of one kind and'2 or of another kind..
2 kinds of vegetables in the same ration as 'above.

2 kinds, of fruits in the same ratio as above.
it

Procedure: Get the child to'handle, smell etc: the flowers
(fruits or vegetables as this case may be).
Ask him what he would call "all of thee
(flowers). Show hiskone kind of flower' and ask

him-to name the kind. Ask him to name the .

other kihd of flower. Repeat this somewhat

as follow:-

,"These are roses, these are orchids. Are
all these flOwers," 'The child would say yes.
Now ask him "Are there more'roses or flowers?"
If he says there are more roses try the

75
V Ja.
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(a) "First I give all the flowers to you and take'
them back. Then I give all the roses to
your friend and take them back. Who would
have gotmore" "kr4bthere'more roses or
flowers ?"

(b) "If we go to a flower garden and pluck all
the roses will there oe any flowers left?".
"If we gb to the same garden and plUck all
the flowers will there be any flowers left?
"Are there more'roses or flowers"?"

(CeYlon)

1.7.1969.

(

0-
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Some Re ons and Observations to the
'I

Preliminary Report of le Primary Mathematics Planning Workshop

J

SEAMEC Regional Centre for
Edgeaticin'in,,Selence and Matifetatics

Feliag, Malaysia
'

By

Dr. Jerry P.. Becker*
Rutgers University

.

June,:19619.

4

*Dr. Becker unfortunately was unable to attend the Primary.M hs
Woilshop; owever he:viSited RECSAM subsequently and kin y "e

to submit comments on the dnaft- report. They a e
contained here verbatim.-
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,The fo ng comments and observations `re based

on discussions during a professional visit to the SEAMEC Regional.

Centre for Education in Science and Mathematics (Penang, MalaysiA)

July 7 - a, 1969 and on a reading of the.Reportof the Primary

Mathematio6 Planninorkshop (June 30-July 3, 1969).

find the Report to contain many very interbsting

and valuable suggestions and ideas for upgrading mathematics.

education. fn Indonesia, Malaysia, Singapore, South Vietnam,

Thailand andlPhilippines.

*Yages: arc cross-referenced to the appropriate title and
paragraph of the "Description of Primary Mathematics Trailing
Course" starting on page

P

78.

- 4

.
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Part III: Aims and Objectives

I would emphasise and highlight the need tc examine
the content and spirit of contemporary mathematics: This will

-invglve teaching matheMatical content tc workShop participants
and exposing them to various new pedagogical techniques.

Part IV: Description of the Course

I would recommend that the outlines referencing the
systdm of ,education in each of the cooperating cou tries be.
presented in written f at. This gives participant something

t9 read and study and take with them.

would alo emphasisethe, value in having Pa tici
pants bring exhibits (teaching aids, modelsIbocks, etc.) to the
Workshop. Thesb exhibits ce.nthen be displayed for a period
of time, long; enough so that icipants can examinecand study
them and {;et idea's for' w they could do when they return home

*after the Workshop.

Part'IV. F : Evaluation Techniques TCM.1 (Course One)

W.h respect to the evaluation, I would hcpe that .

some information oould be collected relating to the attitudes of
participants. For example,. -if participants do not already have
positive attitudes towards contemporary mathematics and teaching'
when" they arrive for the Workshop, they Should have when they
,leave.,

Part V Participants

. It would be highly desirable if participants have
both a good proficiency in,Eriglish and at least a Secondary level
Backgroynd in Mathematics. In fact, these aro probably espentiale
Teaching experience is also desirable, but many years cf'
experience is-probably not a necgssary prerequisite. Curriculum.

'\ development and In4Service institute work are two things that
bould be dealt with,during the Workshop.

7 9 (
4t
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Part nr.. C :Teacher Training Techniques "4
' ..

.
.

. Para. 2 - . I would maRe'a stronger,statemen.
In-Service education'is, in fact, essential, to-upgrading mathematics
education. There, simply are'large members of teachers that can be"
reached only through such institutes. . ,

Para. 7 I believe 'Countries should be encourage
to establish strong national organisation's of mathematics teachers
(elementary and secondary). One' of the big 'problems in 'upgrading,
mathematics educatibn is good communications. A national organisa-
tions with which local and/Or re3ional organisations could, affiliate
is one sound approach to tackling the communications problem. A ,

natural consequence" of such groups or organisations i6 the eventual
publication of a journal(s) for members.

With respect to Teacrier Training, I think the approach
of bringing teacher-leaders together from the variouscountries for
intensive workshops or institutes, is a very good one.' I would
further emphasise that participants should, realise they are expected
to return to their sites to initiate the same kinds of activities:

4 It is also ,important .that the SEAM& Regional. Centre
2

provide a person who will maintain contact with these people afer
they have returned to their sites. This person shot1d offer
encouragement and help them in their work. I know from experience
thAt demonstration of continued interest in the work of participants
A. very important.

It alsp seems important to have an easily accessible
high quality library or resources centre. Such a Centre should.
have the latest in films,bocks,teaches manuals, teaching aids,
etc., From which teachers and leaders in mathematics education can
gleanddeas. Also the more'indigenous materials in the Centre,
the better.

P.
There should also'be other kinds of follow-up activities

such `as (a) bring, participants badk for, another conference or
workshop (b) regional, national, or, multi-national
qpnferences aimed at identifylng--problem;s in mathematics education
apd possible approaches to solving these problems: What I am
creferrinr. to, really? 1.s a need to generate a recognition fnrthe
_need for reform in mathematics education ih the various countries
and then. to building up momentum for effecting change andthen,pmain-,,
taining that.momentum.

80

.
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Part IV: Time Duration and Staff,

Another possible approach wekld'be to conduct two
2month workshops for the same set of participants,., perhaps six
months apart. The stAiigth of this approach is to maintain contact
with Workshop participants and inVolve them.tnd maintain contact .

with them. over a longer period of time.

4

Other observations

.
believemany teaching materials should be available

to participants during the workshop. The workshop- will probably

incorporate formal lectures on appropriate mathematical, content.
These lectures should bu delivered by.people. who cah,.by their awn
teaching, demonstrate good techniques in,pecragogy andlthe spirit
of.Centemporary Mathematics and teaching.

Ample time should be scheduled' for discussions and 4

laboratory Work, in which workshop participants are actively A.

. involved in doing the things teachers should be aoing..when they
:teach. , % ) .' . .-

'' I would like to see workshop Participants givt-classroom
.

demon6trations of teaching-to other participants. ,Or, perhaps,
a class of elementary students to whom, pit "new° mathematics

is.taught by a teacher using the
,

latest techniques. .Participant. ... .

could observe such classes and get first-41andknowledge of howthey *

(and the people they later work with) could proceed with the pew .

,

ideas in 'the cla4room - . % --

. I would also like to see participanoiv.nised symposia
ducted during the Workshop. Here would" be an -a0ortunity for

ipants to express their.; views in a highly. professional Way
ut so'e of the prominent issues in mathematics educatIon:

mposia .ould be chaired by prominent educators fr1Vm the Partici,
ting countries.

-

would also ;hike to have participants worki,ng'on
individual (or grilup)iplrojects aimed, perhaps at the development

of indigenous"teacidnvmdterials., Perhaps collectively,
"par:Licipdhts could c14.relop a Teachers Guide for upe in teaching the '

major mathematical concepts presented in elementary school. Other

abtivities could alsobe organised, such as developing mathematics'
.aohievement,tests.

0 8,1
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.

PROCtioDINGS OF THE PRIMARY MATHEMATICS WORKSHOP

3OTH JUNE - 3RD JULY, 1969

RECSAM - PENANG IALAYSIAo

.-

-.1 r

1. , Mr. C. Ganasalingam, Prooramme Co-ordinator of RECSAM and
Co-Chai man of the Primary Maths Planping, Workshops, welcomed the

i

partici ants at its first meting held:at the .Library Conference

!room, M layan Teachers' College, Penang. He outlihed.the dio,jec-

tives of the planning workshop session and the_baciground infor-
oration of the proposed course, TCM-1 - Modern Mathematics Teaching
& Evaluation for Primary SChocls, scheduled for January, 1971 and
some of the recommendations of the Ipirgary Science Planing Work-
shop which was held in Manila, June 24tho,49691. which could be
considered at tHis meeting fior inclusion in the proposed' courses
The participant's were then introduced to the tonference4' ,

...

.

He then invited Mr. Chin Pin Seng, Acting, Chairman, Steering
CO'mmittee; RECSAM to address the weeting dnd*.to chair the first

plenarY?SessiOn. Mr. Chin in his welcome address to the
participants remarked that this-was the first time that all
participants arrived on.time to attend the workshop session which
augered well fqr the,future.

The')lenary sessions mould be-chaired_altetnately-by Mr. Chin
Pin Seng and-Mr. C. Ganasalingam. .

Dr. Geoffrey Matthews and MrHoward. Foncannon made some
.suggiutions on what to include in And 'how ,to conduct' the proposed

courses. (',supporting Document 3 & 4)

00 .

2. Election of Secretary'and'Rapporteur

Mr. Wort Hee Sing of Singapore and Mr. Hi mat of Indonesia
were eleCted Secretary and'Rapporteur respect vely.

/
7/

3. Workin'g' Papers
.

. Reference materials, documents an
background information nd discussion

pUitilcipantsi

IT

.1

orking pets for the
ere distr buted to the
1 ,v
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4.:, 'Delegates from Member,

and -attempts towards .curri

in their own oo.untries res

- I
(

. Work Sessions

1

' A

countries gaveapcOunts On projects

culum reforms in priMary mathematics 'y

pet frively (See Supporting Document r. 2)

-I

,,
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:

The meeting arrived at "some-agreement on hew te planl the

course. The participants divided themselves into two groups

in -order to recommend guidelines in respedt of the philosophy,

the basic principles, the form and programme and requirements.,

pf .the proposed-course., (Details of the recommendations are

given in 'Page 6:of the r'ep rt),_
,

. ,

,...,,,/ . Adoption of
t:

aePort ,

.
The repdrt as drafted'-was .adopted.

$
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Indonesia:. /Mt. R. Hikinat
SApretary
Educational Research and Develfpmentr
Djalan Dipati,Ukur 65,

-

PRIMARY MATHEMATICS WORKSHOP
Penang, Malaysia.
June10 -.July 3, 1969

R5/SCMS/18.

V

Mr. BaharinShamsuddin
Ministry of Education,
Kua Lum ur.

Mr. Chin. Seng
(ActineChirifian - Steering Committee RECSAM)

c/o Tech*cal.TeadheezIpp4ftege,
,Kuala Lumpur.

t

Mr. C. Canasalingam
(ProgrixiMe Co-ordinator,RECSAM)
c/o Malayan'eachers'.College,
Penang,

P .

t.B..Slattery
(Contilltant RECSAMF .

c/o. Malayan Teacher's' College,

Penang

Mr. J.B. VinniasinghaT
,Federal Inspector of School,

Jalan Maxwell,
Kuala Lumpur.

'Mr. Nazir Zain
Day Training College,
Penang.

'Mr. Cheah'Tat H at
MAlayan Tepcherl College,

t

.

I

Mr.! Tan Be Theam it

Malayan Te hers' College,

Penang.
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Malaysia:
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cont'd1

- Philip 'nes:

Singapore:

Thailand:

76
7\

,Mr.L.M.'Fredericks
Malayan Peachers'eollege,
Penang.!

Mrmin-Ewe Sin .

Malayan Teachers' ,College,
Penang. 1 '

Dr. G. Converse
Malayan Teachers%College,
'Penang.

1

Mr. Chong Thin Huat
Malayan Teachers''College;
Penang.

Mr. Mohd.-Dhami,s

Malayan Teachers;' College,
Penang.

. Efrain.E. Abracia
Sol nce Edudation Section,
Bureau of Public Schools,-
Mani a. .-

M Wong Hee Sing
eachers' Training College,-

Singapore.

, Mrs. Chaweewan Mahatap
Upervisory Unit, 7

Elementary & Adults,Educati!onr
Ministry of Education,

,

Bangkok.

t
fietnam: Dr. Nguyen quy Bong

Prof. ofElaucation,
Technical Teacherd C011ege,%,

'280 Thanh Thai, -

Saigon.

'Cey4n:11 !Mr. K.R.1Ekiri agala
Maths.Curridla Development P oject,
deyiqn.Techni'da
56/3 Mirithana lead,
Nu egota,,
Ce lon.

t .

,-,.--
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Mr. Chandrasena Hettiaratchy

4

Science CurrioAum Development Project,
Minist'rrof. Education) ,
Malay Street,
Ceylon.,
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AAAS: Mr. Howard Fr Foncannon
Consultant,

.40

4,4

1500 Massachussette Avenue,
N.W.
Washington D.C. 2005,
U.S.A.
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U.K.: Dr. Geoffrey Matthews
Consultant{, '

Prof. of Mathematics,
Education Centre for Science Education,
Chelsea College of Education &
Technology,
Bridges Place,
Fulham,-
London, S.W.6.

Peace Corps/Malaysia: Dr. Richard F.P. Salinger
Associate Director,
Peace 'Corps,

Malaysia.

U.S.A./Princeton University:

Mr.. Khh Tsu Koon
Princeton University,
New Sersey,
U.S.A.,
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WELCOME ADDRESS BY MR. CHIN PIN SENG,
ACTING CHAIRMAN, STEERING COMMITTEE

RECSAM
30th June 1969.

Lady & Gentlemen,

It gives me great pleasure, on behalf of the Steering
*CommitteJ, RECSAM to add my welcome to that extended "qo you by
Mr. C. Ganas+ingam, the Irogramme.go-ordinator of REGSAM on the I

'commencement of the plann ng'sessioA of Mo4ern Mathematics Teaching
and Evaluation for Primary Schools, today at the Conference Room
of the Malayan Teachers'. College. Library'.

It is gratifying indeed to mention that this was the
t time that all the participants and observers from within

ultants and advisers outside the region ever arrived on
me. for any session convened by RECSAM. In the past due tp

C/ ista,ces beyond control full attendanoe at RECSAM's meetings
or courses always'eluded us and we had not luiped to see you all
at today's session.

-e

Much progress has beep achie ,yed by advanced and
Sceveloping countries in science curriculum reforms for secondary
hools in the last fifteen years. Attention has been focussed
n the improvement of elementary science teaching in recent years.

As learning is a continuouceocess right from birth no learning
at secondary level can be really effective without curriculum
refoFms in elementary scRools. ., .,

It seems to me that the main aim of.mathepatics
teaching today is to enrich the mathematical experience of the
young child through open-ended activities and to develop his ways
of thinking on relationships of things, numbers and classification
of objects, etc.

It is -difficult to define* Maizn Mathematics. It

eans ore than just themere acquisition of computional skills
nalri hmetic. c'ArithmeicA oomputati n cannot be g barated"from
thr mathematical activities, such as
odern mathematics is not just a list
t
It

is
11

associated withthelvast arri

I

e 'worthithinking abbUt in a mathemat
.

v
1.

MathematiCs is
because of its flexibility
Computer mathematics is an

4

umber relatio
f,new tOptcs
4. things a

Cal-way.

ike set theo
a vev td tha

the creation of the human mind and
it can be designed to do any job.
example.

89

y

.



APPENDIX -C (cont'd)

a

-79-,
195/SCMSt18

.-;

a
Children are also creative creatures ih their own'

mathematical waf. Their young creative minds could be nurtured
through mathematical experience and activity of a wide range.
The tr ditional method of teaching should give way to the new
[method f learning based on an informal treatment of topics int
order to eveloP in a child a flexible set of procedureS for
handling s tuations involving numbers, ,space, etc.

I would like to record my ap re-iation and thanks
to the Principal of the Malayan Teachers College, Penang for
his.kindness in lending us the Library Conference Room'for today's
session and for placing the facilities of the college at the
disposal of RECSAM in.order to ensure thatall participants have
a pleasant working environment'. His prompt co- operation has
contributed to the success of RECSAM programmes to a large extent.

I would like to offer my thanks and congratulat.ons
to the Department of Education of.the Republic of Philippines ark
the participants at the Primary Science Workshop held in Manila

1

last week forthe comprehensive report on the'Modern'Science
Teaching and EValuation for Elementary Schools, which was produced
in record time as a document to be tabled for discussion at the
present session because primary mathematics and science courses to
be launched nextyear at RECSAM have much in common in respect of
learning processes and philosophy.

Thope all of you will find your brief stay in Penang
pleasant and enjoyable as this island is well-known for its
friendlinpsd and scenic beauty,

CPS/HJN. .

9 0

1
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11 brief description of the major functions of the
ISFAMEC Regional Centre for Education in Science

and Mathematics*

During the interim of Centre operation .the Training
and Special Services function will necessarily be oarried on in
parallel with `(and perhaps-soffiewbat iridepend'ently the

Research Function. As a Regional data baSe on local resources and
materials, teiching teohniqueS and instructional materials, etc.
is established and evaluation programs conducted, the Research
Group, in concert with Training, would begin.ta establish ew

guidelines and revise sabject area Content fbr'the traini
activities of the Centre. The research function would tfien (quite
properly) lead the other Centre functions in terms of providing
relevant inputs (other than pure subject-area content) to them.
This function would also work with Training to set up general
evaluation guidelines plus more specific course evaluation programs
and to devise methdds to obtain feedback on course effectiveness.*

Major Functions of Research and Develborient

ReSearch into Guidelines for establishing National
and Regional Science Education policies.

Technical.awareness of Regional Scientific Research
and. Development programs;

.Advisory role adaptation of scientific educational
ReRearch and Development information to'serve
Redional needs.

Sppport and consultation in establishment of National
Sciende Centres and National Scientific Research
and Development policies.

Long Range.programs,to provide guidance forlegional
,Scienc Education policies and Guidelines for future

" co- operative Research and Development programs.

* Ekce pt from Final Development Plan for the SEAMESJle ianal
Cent e for EducatiOn in Science and'Matheinatics 4,a,i.i. I !
Operation Plan, November ,1, 1968.

, i

11 1
1

1
"Twa kinds o e luation are hence, }involved; 1) Evaluation Of

syllabias to ontent, relevance of examiriationv etc,
Evaluation f the effectivenesS of Centre. _projects in

general.
. ._

.

91
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APPENDIX D.(contld)

-' Seminars and'coursea in methodology of.Research and Development
and-Evaluation (co-ordinated with Training Division).

Development of principles of evaluation, specific evaluation,specific evaluation of the Centre's Tr4fiing programmes,. /.7;

instructienai aids, and assistance in planning future pilot
projects.

Keeping up to dateiwith neeleclinologicalaidd
to education.

and continually appraising their approrriateness tor application
1

t6 Regional problems:
, 4

These includes:- educatidnal television, teaching machines,
programmed and computerised instruction, future use of computers
for 'research and development, for adirlinistration,, for storage,
retrieval and distribution Of-information, and for student --
testing (as currently being, done by Malaysia.)

Research into Instructional Design, (translation Of relevant I,.

scientific knowledge into.instructional practices), 'curricula
development and evaluation:techniques.,

.

- Research in co-operation with Special Services into equipment.
and instructional, materials needed to supplement new syllabi,-
ncluding such specifics as:

a. - to develop apparatus and
equipnieht- for science and '

mathematics teaching andito advise- ,on imOovisatien
and construction of- teaching -materialsfrom Jo-calif.
available resources within the region:.

b. - to--test and-evaluaAe the suitatility-and effective-
use of such prot?type'equipment-and

In7pilde-manuali
:and teachersl-guiddi.witntheassiatanctiolf the

.Research a_Dndevekopment,DIvit . -ien..

andc. - to disseminate. information ors. the suitability and
use of such locally produced equipment to schools

f

and education. authorities and other interested--
- ., -parties

, -9 ,
.

_

d. -- work wi h Special Services- to
prototy e scienbe_kits-te-matcb:syrlabi:for
multipl ixper invent -for use :in_rurakscliools:

*I-
e. -.Provide s pport ;to S. qViceSin-evre o ment

of mobiletravelling:uOts'toillustrate'effe:tilib---
use-ef-sUch oquipment in_tsadhiii-n_ -and, ...:

_-... ..t.hematics
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Special Services y'
. .

.,--2- _ The Special Services function of the Regional Centre would,/
*cater to the teillowing main areas:

1 I

It

(1> Pr9vision of consultant services to help solve
certain national problems in burricalum.development,

,
. adaplletion, evaluation, etc.

r
I -

(2)', Assistance to Cational prOgrams inthkdevelOpment
devaluation of prototype equipment and instructional
materials fromisially available resources.

'

( )

SpAialist support in plahhing'Science Firs,
setting up exhibits and'museuMs, etc.

.
..; ,

I

Inputs to Regional projects baseci;orlicn4ledge of
'special National problems. 1

It has become evident from the Natj.onal and egional
Semi ars that many specific National probeme_can best be solved
by s nding.a. specialist to the problem rather than vice-versa.
Som problems the delegates believed could best be solved on a

. - . ,na onal basis will require technical assistance from the Regional
t

.0' ntre. Hence this function will probably start out by providing
sprepialiSt consultant eryite 1 the member countries as required
ly.the#' own peculiar n eds'in ocience and Mathematical edudation.'
These services might t e the film Of special short co vs,
yorkdhops on instruotion6.1 materials in the design and fective
use of improvised laboratory equipment from resources locally
available, or might be mere directly lated to the solving of
spec fie ptobleins.

Information Center and Clearing House

The major activities of the Information Centre, as they
have evolved from the Various Seminars and Third:Task Forte
meeting will include the_fo lowing: -.-

.r,

1.. .
L 1

I

1

kr,
.

Li rary -1 incluaing books, references, journals,-
su ject area ipuletinsf reports andlabstracts of
re orts (.f® each subject area and Multi ffi

. 1

al piplined. subjects)..
J.

1
1

1 il.. A

.1k
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. _,..,...4 ,
Reports Production and-Distribution Centre ,

(. flor 136ally,gdneratad -material, newsletters;
_7 monographs 6nd olher.items.

-.
:

, .

P5/SMS/18

,

Graphic Arts and;instructional materials
fabrication. %

2

i

_

I , V 1 I.i
°'. Audio Visual- Aids Centre.

-

Support to the Training, Research' and
Development, and Special-Service's FunCtions.
as required.

Public Relations responsibility,,including
press I\eleases, publibity, etc.

This'latte Public Relations unction of the Information
,Centre is criticalcin that it will in effect help create,-the

the Regional Centre through its public relations
ct.iviti4s and its'newsletters; reports and Other disseminated

materials'.' This - function is therefore vital to long range success
and should be pl nned and staffed with extreme care.

t

.o

9

4,
-.

4,
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HISTORY OF RECSAM DEVELOPMENT

A. Feasibility Study 1966:

1.1 During the part-of 1066,..SEAMES appointed a Feasibility
Team; composed of Dr. W., Eilers, Representative of Asia
Foundation, Malaysia Dr. H. oncannon of the National
Science Foundation, 10 'ted Sta s of America and Mr.
C. C. Little of the -11,1 erScie ce Institute Programme;
USAID/ED., India, to consct a p eliminary study relati
to a proposed Regional Centre oi-0,1-ducation in Scienc
and Mathematics for South-Ea' Asia. The Report of h

ibility Teamawas examined at the Technical Workshs
herd in Kuala,Lumpur, Malaysia, in July '1966 and further
discussed by a Select Committee of Permanent Secretaries
of the Ministries of Education of member countries on
,17th to 21st October, 19661.inBangkok. This proposal.
together with nine other proposals were then presented

-4

tothe Second Conference of the Ministers of Education
head in Manila in OoveMber 1966, at which Indonesia
attended for the first time.

1.2 Five regiona1projects were approved at this Second
Conference, namely the Asian Institute of Technology in
Bangkok, Tropical Medical Centres in the member countries,
a Regional Centre for Agriculture at Los Banos, Philippines,
a Regional English Language Centre at Singapore and a
Regional Centre fOr Educatio in Science And Mathematics at
Penang, Malaysia.;

P5 /SCMS /18

-00

B. First Pre- Project (InteriM) Phase-- May to December 1967:

1.3 In May 1987, the SteeringlCommittee for the Proposed Regional
- Centrefor. Dducation in Science and Mathematics, composed of
two delegates from'each of.the six participating countries,,
held its First Meeting in Penang, Malaysia. At this First
Meeting, the Steering Co itteeyecommendedia 4.1d et of
USS72;423 to carry out certain pre-project actiFites to
enable it to identify theIproblems of teaching So± nce and
Mathematics in this region and td'prepare a PI Opera-

. iions for Rerional Centre. i

*, I "T
r

I '

,

i'..

9 5
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._14 Following upon a request made- to the U.S.13overnment
through SEAMS for the necessary funds to carry,out these
pre-project activities, a letter of agreement was signed on
the 30th Juni 1967 between the Hon'ble The Minister of
Education, Malaysia, and the U.S.A. AmbaSbador to Malaysia;
approving a budget of US$50;000 towards financing the
following pre-abject activities of the Regional Centre fo
the interim phase, July'to December 1967.

\
1.4.i The First Meeting of the Task Force, composed of-t

level educators from the member countrieslrepresen ing
the five subject areas of 'Biology, Chemistry, Elemen-
tary Science, Mathematics and Physics, at Singapore
from 26th to 27th June, 1967, to dray up guide-lines
for National Seminars in Science and Mathematics to
be held in allmember countries.

1.4.2 Six National Seminars in Science and Mathematics in
the six participating count-Lop-les were held between
July 20 and 15, 1967,

1.4.5. A Regional Seminar in Science and Mathematics at
Penang, Malaysia, from 12th to 15th September, 1967,
attended by five delegates from each-of the six
member countries to study the reporti of the National

V Seminars and to draw up programme activities for the
)Regional Centre.

4 4

1.4.4. The Second-Meeting of the Task Force in Penang from
16th to 19th September 1967 to draw up,a Draft Plan
of Operationr for the Regional Centre.

1.4.5 The Second Meeting of the Steering Committee held.
in Bandung, Indonesia, from 16th to 19th October'
1967 to consider the Draft DevelopmentPlan of
Operations for Submission to the Third Conference
of Ministers of Education.

C. Second Pre-Project (Interim) Phase -.January to June 1968:

1.5 At the Second Meeting, the.Steering Committee approved the
Preliminary Draft Development Plan, prepared by the Interim
Project Office; for submission to the Third Conference of
Ministers of Education in December 1967. At the same time,
it requested extension of the'present interim phase to
June 1968 in order to refine the Draft Development Plan and
to work out details qf the various specific proposals,
including the Architectural and Engineering Studies.

9'3
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APPENDIX E (Cont'd)

The Ministers of Education (SFAMEC) at their third
conference held at Singapore, February 6th - 9th,.19681-
apprOved the Draft Development Plan of the Centre and
alSo approved the request for the extension of the
Pre-project Phase to June,1968 in order to enable the
Rpo..jostCIfficeto_ref-ime_the Draft Development Plan

and to work out the details of the specific projects
in the plan.

1.7 At the Third Task! Force Meeting held in Penang,
April 30 - May 3, 1968, finalized project proposals
were developed by the Task Force, assisted by a
number of key consultants, These finalized project
proposals are contained in Part II - Supporting
Documents-of the Final Development Plan.

1.8 The Thirrd Meeting of the Steering Committee held in
Manila, Philippines in May 27 - 30, 1968, considered
the iefined Development Plan and approved the plan
after suggesting some modifications;

D. Interim Centre (First Phase) 1 July 1968 4 50 June 1969.
4F

A funding plan for the Centre was developed by the Ministry
of -ducation, Malaysia. Based on this funding plan the
Refined DeveTopment Plan was further modified resulting in'
the Final Deyelopment Planof'the Centre.

.

In August 1968 the Malaysian COvernment organized courses
in Integrated 3ciefice and NC/Meld 4idlogy, Chemistry and

Physics' course's. Nineteen participants from SEAMEC
countries attended these coursed with their'Malaysian

colleagues.

The Fourth Meeting of the Sier:ngCoMMittee held in Bangkok,,
Thailand on Nov. .7.- 9, 1988,approvdd=the Final Development
Plan 0P-the Centre.

The Fourth Meeting of the SEkME - Jakarta, January 1969
approVed the revised plan. -

The Fifth Meeting of the Steering Committee held in Tokyo

'. from. March 31 -,April 7, 1969, decided that to prepare for
the final,courSe to be offered by RECSAM, a Primary Science
Planning Workshop be held in Manilon April 24 - 28, 1969.

97
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1. A Preliminary Study Relative to a Proposed Regional.eentre for
Education in Science and Mathematicafor South East Asia
SEAMES/041.02/F5 dated June 7th, 1966.,

2. Final Report - SEAMES Technical Workshop. SEAMES /"W /7 July 1966
Kuala Lumpur. .

3. Presentation of the SEAMES Proposals SEAMES/TW/7 July 1966.

A

4. ,Final Reports of S.E.A. Ministers of Education Council Conferences.

(i) lstConfe'rence - 30th November 1965 - Bangicok

(ii) 2nd Conference SEAMES/SMC/7 November "5 -, 28th, 1966.

(iii) 3rd Conference SEAMES/TMC/7 - February 6th*- 8th, 1968.

(iv) 4th Conference - S3AKES/TCr - January 7th - 10th, 1969.
Volume. I et II:

Reports of Steering Committee Meetings for the Regional centre for
Education in Scienee-and Mathematics.

'.(i) 1st Meeting - 23rd to, 25th May21967,- SEAMES P5itCMS/4

(ii) 2nd - 16th to 19th October, 1967-- indnnebia P5/SCMS/11

(iii) 3rd 27th t^.50th May,. 1968 - Philippinep P5/SCMS/18%

(iv) 4th sr, ?th to 9th November, 1968 - Thailand P5/SCMS/15

(v) 5tri If 31st March to 7th April, 1.969 TnkYo P5/SCMS/16

Reports of the Task.Forcalleetings for the Regidnai entre for
Education in Science and MatheMatics:

(i) 1st Meeting - June 28th - 30th, 1967 - P5/SCMS/6/TE/1

(ii) 2nd . - September' 16th - 18th', 1967 - P5/SCMS/6/TF/2

(iii) 3rd April 30th to May 3rd, 196p P5 /SCMS /TF /3

7. Reports of the MatiOnal Seminars on,Scieficeand Mathematic held by:-

(a)' IndoneSia ' - August 3 - 411067,
(b) 14alaysiA - '." 9 - 10, 1967
(c) Philipnines - ytt 20 - la, 1967
(d) Singapore. , -

,
II ,1 -_ 2, 1967

"-.(e). Thailand ; ft 9 - 10, 1967
(f) Vietnam, - II ' 10 - 12, 1967

*Most of these reports are available directly from the RF,CSAk Project Office.
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. ,

Report of the Regional Seminar on Science and Mathematics held,
in Penang - September 1.5th - 15th, 1967.,

9. FinalDevelopment Plan of the Regional Centre for Education inScience and Mathematics:

(i) Part I OperationPlan -T5/SCMS/14 NoVember 1st, 1968.

(ii) Part II Supporting Documents - PS/SCMS/14 - November 1st,
1968.

10. RECSAM Workshop Reports

Primary Science Planning Workshop - Manila

June 24th - 28th; 1969.

Primary Mathematics Planning Workshop - Penang

June 30th - July 4th,'1969.

11. Newsletters:

"N.

No. 1-- July, 1967.

No. 2 - January, 11681

lo. 3 - June, 1968.

NO. 4 - April; .1969,

Ai' NS
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OPORT DISTRIBUTION

dm.

(1) 1 copy to each -participant, ,-

(2), 2 copies to each member of, the International Advisory Council.
. )

P5/SCMg/18,,

.

(3) 6 copies to US.AID/Bangkok.

(4) 20 copies to U.S. Embassy, Kuala Lumpur,'

(5) 1 copy to each Steering Committee Member.

(6) 1 copy to-each Project Direc,tor.

(7) 1 copy to each Task 'Force Mimber.

(8) 12 copies to each Chairman, National Coordinating Committee,

(9) '6 copies to.British Council, Kuala Lumpur.

(10) 5 copies to Director- of SEAMES, Bangkok.

(11) 1 copy. to each Consultant.-

(12) pies-to Permanent*Secretary, Ministry of 'Education,

Kuala Lumpur, Malaysia.

1 copy to Chief Education Adviser, do

014) 1 copy to Deputy Permanent Secretary - do -

.(15) 1 copy to Chief Organiser (Maths). do -
.

(16) 6 copies to.each Chairman, National Maths Seminar.

;1.00


